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The  shore-line,  where  ocean  and  land  meet,  is  rarely  ever 
the  edge  of  a  continent.  Both  North  and  South  America 
have  a  submergotl  boi-der,  in  some  places  very  wide,  in 
others  very  nan"ow.  ThnB,  off  the  coast  of  Now  England, 
the  water  does  not  deepen  immediately  at  the  shore-line, 
Imt  the  Bea-iK)ttom  slopes  off  very  gradually,  sometimes,  the 
water  becoming  ever  deeper  and  deeper,  imtil  at  a  distance 
of  many  miles  from  the  shore  the  true  brink  of  the  great 
valley  occupied  by  the  waters  of  the  ocean  is  i-eached,  and 
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thence  seaward  the  bottom  slopes  rapidly  down  beneath  the 
almost  unfathomable  depths  of  the  ocean.  The  walls  of  the 
continent  do  not  arise  perpendicularly  from  the  ocean  floor; 
they  slope,  to  give  greater  strength  and  stability  to  the 
structure.  As  a  general  rule  we  know  that  the  water  which 
borders  a  low  coast  is  shallow  for  some  distance  out,  the 
sea-bottom  continuing  under  water  with  the  same  general 
sloi^e  as  the  land.  New  Jersey  is  a  State  whose  coast-lands 
are  low  and  flat,  and  we  find  that  the  sea-bottom  bordering 
it  grows  very  gi'adually  deeper  and  deeper,  in  such  a  way 
that  the  true  edge  of  the  continent,  or  of  the  ocean,  properly 
speaking,  lies  at  a  distance  of  about  eighty  miles  from  the 
land.  Just  such  a  submerged  border  runs  along  the  coast  of 
Brazil,  in  some  places  being  many  miles  in  width,  in  others 
reduced  to  a  very  narrow  strip ;  and  we  find  the  general  rule 
holds  good  here  as  elsewhere,  that  the  deeper  water  along 
the  coast  lies  ofi*  the  highest  hills,  while  the  flat  lands  are 
bordered  by  shallow  water. 

Professor  Asrassiz,  in  one  of  his  New  York  lectures  last 
winter,*  showed  how  very  strikingly  alike  North  and  South 
America  are  in  their  general  and  physical  features.  Not 
only  is  this  true,  but  an  examination  of  the  eastern  coasts  of 
Brazil  and  the  United  States  will  show  that  there  is  a  won- 
derful resemblance  in  the  details  of  their  geological  struc- 
ture. Thus,  running  all  along  the  eastern  coast  of  the  Uni- 
ted States,  we  find  a  range  of  mountains  in  which  some  of 
the  oldest  stratified  rocks  are  upheaved,  and  on  the  eastern 
flank  of  these  mountains,  south  of  New  York,  are  low  lands 
occupied  by  more  recent  formations,  thick  beds  of  sandstone 
of  the  Triassic  age  and  beds  of  marls,  etc.,  of  the  Creta- 
ceous ;  and  over  these,  again,  deposits  of  Tertiary  and  re- 
cent times. 

I  take  a  big  Webster's   dictionaiy,  open  it  a  little  and 

♦  Cooper  Institute,  February  5, 1867.  In  his  lately  published  Journey  to  Brazil,  Pro- 
fessor Agassiz  has  carried  out  this  comparison  between  the  two  Americas  to  a  much 
greater  extent. 
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stand  it  on  edge  with  the  covers  sloping  like  the  eaves  of  a 
house.  This  book  I  place  before  nie  in  such  a  way  that  the 
line  of  the  back  will  point  towards  the  noilh-east.  This  will 
represent  the  Alleghany  Mountains.  Now  I  take  a  thinner 
book  and  lean  its  back  against  the  south-eastern  side  of  the 
dictionary  so  that  it  will  slope  off  to  the  south-eastward,  but 
very  much  more  gently  than  the  covers  of  the  dictionary. 
This  second  l)ook  will  represent  much  newer  strata,  which 
recline  against  those  of  the  AUeghanies.  Among  those  in 
New  Jersey  are  thick  beds  of  a  coarse  red  sandstone,  the 
material  out  of  which  brown-stone  houses  are  so  commonly 
made  in  New  York  City  and  elsewhere.  Geologists  call 
this  Triassic  or  New-Red  Sandstone.  These  beds  have  been 
tilted  up  since  they  were  formed.  Now  let  us  take  an- 
other book,  and  Ivi^  its  edge  just  on  that  of  the  one  last 
laid  down,  so  that  it  will  lie  almost  horizontally  and  much 
lower  than  the  rest.  This  will  represent  newer  strata, 
marls,  and  sands,  etc.,  of  Cretaceous  age,  which  lie  still 
undisturbed  in  the  same  position  in  which  they  were  laid 
down.  Take  another  book,  and  lay  it  so  that  its  edge  will 
overlap  that  last  laid  down,  and  this  will  represent  beds 
of  sands,  etc.,  which  w^ere  deposited  after  the  Cretaceous, 
and  which  geologists  call  Tertiary  strata.  These  are  also 
undisturbed,  and  in  the  same  position  as  that  in  which  they 
were  deposited.  As  we  go  southward,  the  Triassic  rocks 
disappear  from  view,  and  the  Tertiary  beds  lap  over  the 
Cretaceous,  so  as  to  bury  them  completely.  All  this  will 
appear  more  plain  from  the  following  figure,  which  is  an 

Fig.S. 


a  b  c 

ideal  section  across  the  strata  of  New  Jersey,  from  the  moun- 
tains to  the  sea.  a  represents  the  upturned  beds  of  gneiss, 
etc.,  of  the  mountains,  against  which  lie  inclined  the  Triassic, 
or  New-Red  Sandstone  strata,  b.     Those  marked  c  are  Crc- 


4  A  NATURALIST  IN   BRAZIL. 

taccous,  while  d  represents  the  latest  deposited,  or  Tertiary- 
beds.  Now  it  is  evident  that  tlvc  beds  a  are  the  oldest,  and 
were  the  first  disturbed.  The  Triassic  roeks  were  deposited 
against  them  and  slightly  tilted  up,  and  over  these  were 
laid  down  the  beds  of  the  Cretaceous  and  Tcrtiarj\ 

If  I  make  a  similar  section  across  the  coast  of  Sergipe,  a 
little  province  lying  on  the  cojist  of  Brazil  just  north  of 
Bahia,  from  the  gneiss  hills  to  the  sea,  we  shall  find  almost 
precisely  the  same  structure,  as  is  exhibited  in  the  following 
section :  — 

Serra  dos  \ymoreB,  d  d 


sea 


a  is  the  gneiss  of  the  coast  mountains,  and  is  pro))ably 
Azoic ;  hy  beds  of  a  coarse  red  sandstone,  precisely  like  the 
Triassic,  or  New-Red  Sandstone  of  New  Jersey,  and  most 
probably  of  the  same  age ;  c,  limestones  and  sandstones 
with  fossils  characteristic  of  the  Cretaceous  epoch,  such  as 
Ammonites^  InoceramuSy  etc.,  and  flint.  It  is  worthy  of 
note,  that  whereas  the  Cretaceous  strata  of  North  America 
have  suffered  upheaval  and  folding  only  in  the  west,  those 
of  the  eastern  border  of  Brazil  had  been  folded  and  dis- 
turbed prior  to  the  deposition  of  the  Tertiary  strata  rf,  which, 
occupying  a  higher  level  than  on  the  east  coast  of  the  United 
States,  everywhere  lap  completely  over  and  bury  the  forma- 
tions which  ocxjupy  the  lower  grounds  bordering  the  coast. 
Southward  of  New  Jersey,  as  well  as  in  the  Mississippi  val- 
ley, we  also  find  the  Cretaceous  overspread  by  the  Tertiary. 

In  this  section  e  represents  beds  of  sand  containing  shells, 
etc.,  of  recent  species,  which  have  been  raised  above  sea- 
level  by  the  late,  and  probably  now-continuing  up-rise  of  the 
coast.  Of  this  rising  of  the  coast  we  have  at  Rio  and  else- 
where  abundant  evidence.  One  finds  the  nests  excavated 
by  sea-urchins  in  the  rock,  six  feet  or  more  above  high  tide- 
level.    At  Rio  the  upheaval  amount43  to  about  eight  feet.     In 
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North  America  the  last  great  upheaval  was  gi'cater  in  the 
north  than  in  the  south.  Facts  seem  to  show  that  in  South 
America  it  was  just  the  reverse. 

About  half-way  between  the  cities  of  Bahia  and  Eio  de 
Janeiro,  and  distant  about  forty  miles  from  the  mainland, 
there  is  a  little  gi'oup  of  islands,  which,  lying  right  in  the 
way  of  navigation  along  the  coast,  and  surrounded  by  dan- 
gerous reefs,  have  long  been  known  as  the  AbroUios,  or 
"  Open-your^yes'^  Islands. 

If  we  make  a  section  across  the  country  from  the  coast 
mountains,  which  separate  the  provinces  of  Minas  Geraes  and 
Bahia,  to  the  sea,  and  then  continue  it  to  the  Abrolhos,  we 
shall  have  one  like  the  following :  — 


Sierr&dos  Aymores 


a,  Gneiss;  6,  Tertiary  strata;  <;,  Cretaceous  strata;  <f,  Coral  reel^. 

In  this  section  the  Xew-Rcd  Sandstone  and  Cretaceous 
beds  do  not  appear  on  the  main-land,  at  least  so  far  as  I  have 
seen,  and  usually,  as  on  the  river  Mercury,  we  find  the  Ter- 
tiary clays  and  sandstones  lying  immediately  over  the  gneiss. 
But  at  the  Abrolhos  Cretaceous  rocks  appear,  for  the  islands 
are  seen  to  be  composed  of  beds  of  shale,  sandstone,  etc., 
similar  in  character  to  those  of  the  Ci*etaceous  farther  north. 
These  islands  stand  about  in  the  middle  of  the  submerged 
border  of  the  continent,  which  is  here  at  least  seventy  miles 
wide.  Tliis  submarine  shelf  is  overspread  by  Cretaceous 
rocks,  which,  at  the  Abrolhos,  have  been  broken  and  ui^lifted 
so  as  to  form  a  little  group  of  islands. 

The  Abrolhos  consist  of  four  principal  islands,  and  two 
little  islets.  These  are  arranged  close  together  in  an  irregu- 
lar circle.  All  are  quite  high,  the  height  of  the  principal  one, 
Santa  Barbara,  being  33.22  metres  (about  109  feet).  This  is 
the  largest,  and  is  three-quarters  of  a  mile  in  length.     On  its 
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summit  U  a  very  tino  lighUlidiiHe,  whoso  uttciiiliints,  thrs 
moil,  are  tlio  ntily  iiumnii  iiilialjitiiiits  of  tlio  Ukntls.  TIh 
Btnita  cninposing;  this  isluml  ure  iiK-liiu<(I  to  tlio  N.  N.  W.J 
approxim>it4>ly,  at  an  angle uf  10°-l.j°,  so  tliut  tlio  i»luiitl  bu 
a  bIo|K!  to  tlic*  nor(liwiii-d.  wliilo  uii  t 
otbpr  sides  il  U  iirotipitous.  Tin;  suh 
■  fitoe  is  niuitily  <.-oui|>ii»<.-(1  of  a  bed  i 
,  trap,  which  is  nproud  out  over  Uio  oti 

Tropr"""  """'''"'""'  *'  I*  '**  ^  wonderful  thing  to  see  how 
rocks  decompose  aud  rot  iiwjty  in  Itrazil.  Kven  gneiss  aud 
elate  grow  soft  to  n  depth  soniclinn^s  of  even  u  hundred  feet. 
Tiiis  tnii>-hod  &t  the  Abrolbos  is  decomponng  also,  but  this 
takes  place  m  a  very  interesting  way.  The  trap,  whieh  is 
a  veiy  hard  and  heavy  dark-bluish  rock,  is  cnicked  up  on 
the  Burfiice  into  angular  pieces  of  all 
sizes,  as  leproscnted  in  Fig,  (!. 

If  the  rock  were  smooth  and  un- 
broken on  the  surface,  it  would  de^ 
compose  only  on  the  iipjier  surface, 
but  w.it«r  souks  in  through  these  cracks,  and  ca<:Ii  fragment 
decomposes  all  around,  so  tliut  a  concentric  coating  of  rotten 
rock  is  formed  (Fig.  6.  i),  which  may  afterward  lie  removed 
by  rains.  Thus  each  piece  loses  coating  after  coaling  like 
the  layers  of  aii  onion,  becoming  ever  more  roniidcd  in  form 
aa  this  goes  on,  until  at  last  the  surface  of  the  bed  is  covered 
over  with  rounded  boulder-like  miuses,  often  resembling  can- 
non bulls  (Fig.  6,  a).  Nearly  the  whole  suifuco  of  the  island 
of  Santa Barbai-a  is  covered  by  these  rounded  ranoses  of  trap. 
The  vegetJition  of  tlic  island  is  very  sointy.  and.  save  a 
iSin'/M  on  the  island  of  that  name,  to  which  bear  company 
two  dwarf  cocoa  palms,  trees  there  arc  none.  Several  species 
of  coarse  grass  abound,  and  give  sustenanco  on  Santa  Bar- 
Ijara  to  a  herd  of  many  hundreds  of  gnats.  There  are  some 
thickets  of  dwarf  mimosas,  and  u  few  ferns,  etc. 
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The  land  animals  consist  of  lizards,  of  three  or  four  spe- 
cies, which  are  considerably  numerous.  Insects  are  few, 
and  the  principal  representative  of  the  class  is  an  immense 
hairy  spider  {Mygale)^  of  a  species  very  common  on  the 
coast.  This  spider,  which  the  Brazilians  call  Aranha  caran- 
gueijay  or  crah^pider^  has  a  body  sometimes  as  big  as  an 
egg.  It  exists  in  countless  numbers,  living  under  stones. 
Almost  every  loose  stone  has  one  of  these  monsters  under  it. 
The  bite  from  its  long  fangs  is  very  painful  and  poisonous. 
It  preys  on  lizards,  and  has  been  known  to  kill  young  chick- 
ens, and  suck  their  juices. 

Sea-birds  resort  here  by  myriads,  at  certain  seasons  of  the 
year,  to  breed.  Among  these  there  are  several  species  of 
gulls,  pilots,  and  the  magnificent  frigate-bird.  To  these 
birds  and  their  habits  we  may,  perhaps,  by  and  by  devote 
a  special  paper. 

It  is  in  the  waters  of  the  vicinity,  however,  that  the  great- 
est riches  of  animal  life  are  to  be  found.  Fish,  of  an  incred- 
ible number  of  species,  are  wonderfully  abundant,  and  a 
regular  fishery  is  carried  on  here  from  the  town  of  Porto 
Seguro  for  a  giant  perch  called  the  Garoupa^  which  fish  is 
however  cured  so  badly  as  to  be  scarcely  eatable. 

In  the  month  of  May,  a  species  of  whale  {Megaptera) 
makes  its  appearance  on  this  coast  in  considenible  num- 
bers. It  is  furnished  with  whalebone,  and  has  on  the  back 
a  hump  of  fat  which  looks  very  much  like  a  tin.  Above,  it 
is  black  in  color;  below,  usually  white,  or  light-colored, 
and  marked  by  longitudinal  furrows,  which  are  especially 
conspicuous  under  the  throat.  Along  the  lower  jaws  there 
is  a  number  of  round  lumps,  or  tubercular  masses  of  fat,  as 
large  as  one's  fist.  The  pectoral  fins  are  long,  narrow,  and 
irregular  along  the  edges.  This  whale  grows  to  be  thirty  to 
forty  feet  in  length. 

Among  the  first  to  make  their  appearance  at  the  com- 
mencement of  the  season  are  large  females  (Madrijos)^ 
bringing  with   them  their  little  ones  but  just  bom.     The 
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whiilors  sny  that  they  resort  to  tlio  islands  and  reefs  for  ]iro-  I 
taction.  Till'  Diitlvs  are  not  so  niiiuernus,  nor  are  they  I 
valuable  to  the  wlmlor.  I  oiiee  suw  u  femiilc  swiiiimiii(r  witKfl 
ite  culf.  Tlie  latter  swam  close  alongside  its  mother,  follow- 
ing all  the  mutioii»  of  the  latter,  and  coming  up  to  lm>ntbe 
at  the  eanie  moment.  The  whalers  all  told  mo  that  the 
female  holds  out  her  liu  obliqnely,  and  that  the  little  one 
swims  with  its  head  between  it  and  the  body.  They  denied 
that  this  whale  ever  clasped  the  young  under  the  fin.  This 
species  is  very  lively  and  difficult  to  cateh,  notwithstanding 
which  a  email  fleet  of  boats  stationed  at  Caravellas  euptures 
every  year  some  thirty  to  seventy  whales,  which  afford  a  large 
quantity  of  oil.  These  two  tisherieB,  that  of  the  Oaroupa 
and  whale,  desen-e  attention  on  the  part  of  American  fisher- 
men, as  they  might  be  developed  so  as  to  become  very 
profitable.  The  whales  leave  the  coast  in  the  latter  part  of 
September  or  in  the  early  part  of  October,  They  occur 
also  all  along  the  Bniziliau  coast,  but  Bahia  is  the  only  other 
place  at  which  they  are  systematically  fished.  Considerable 
numbers  are  eausrht  here  every  year,  and,  during  the  scusoui 
•ne  may  s\t  at  his  breakfast  at  the  restaurant  in  the  hotel  in 
the  upper  town,  and  watch  the  pursuit  and  capture  of  one 
of  these  mousters  in  the  bay,  almost  under  his  very  window. 
It  has  long  been  known  that  the  waters  of  the  Abrnlhos 
luid  vicinity  were  made  very  dangerous  to  navigation  by  ex- 
teasive  reefs,  which  covered  large  areas  just  outside  of  the 
islands,  as  well  as  between  them  and  the  main-land.  In  the 
descriptions  of  the  BrHzilian  coast  in  the  various  "Coast 
Pilots."  both  English  and  foreign,  that  I  have  seen,  verj- 
conflict!  tig  statements  are  made  with  reference  to  these  reefs, 
some  siiying  that  they  are  composed  of  eonil,  others  of  de- 
composed gneiss ;  and  the  different  kinds  of  reefs  are  con- 
fusedly described,  so  that  it  is  uot  easy  to  distiuguish,  from 
these  descriptions,  reefs  of  rock,  reefs  of  coral,  or  soHdifiod 
beaches,  like  that  of  Pernambuco,  which  last,  being  separated 
from  the  laud  by  the  washing  away  of  the  loose  sand  of  the 
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upper  part  of  the  beach,  as  well  as  from  behind,  are  left 
standing  like  walls  of  sandstone  running  parallel  to  the 
coast.  In  scientific  books  it  is  generally  stated  that  there 
are  no  coral  reefs  on  the  coast  of  Brazil. 

While  engaged  in  the  late  Thayer  Expedition  under  Pro- 
fessor Agassiz,  in  company  with  Mr.  Edward  Copeland,  the 
writer  discovered  some  quite  extensive  reefs  in  the  bays  of 
Santa  Cruz  and  Porto  Seguro,  and  made  out,  in  a  general 
way,  their  structure.  Fishermen  and  pilots  described  the 
reefs  of  the  Abrolhos  as  precisely  like  those  at  Porto  Seguro, 
and  a  note  in  a  chart  of  Lieutenant  Mouchez,  which  after- 
wards fell  into  the  writer's  hands,  left  no  doubt  of  the  exist- 
ence of  extensive  coral  reefs  in  that  region.  The  return  of 
the  Expedition  left  no  time  for  their  exploration,  but  the 
writer,  during  his  visit  to  the  Brazilian  coast  last  summer, 
gave  them  a  careful  examination. 

Many  species  of  polyps  grow  along  the  coast  of  Brazil, 
even  as  far  south  as  Cape  Frio,  and  the  bay  of  Kio  offers  a 
few  insignificant  coral  building  species,  principally  an  As' 
irangia  or  two,  which  form  scattered  cells  on  dead  shells  or 
stones.  There  is  at  Rio  quite  a  number  of  species  of  soft- 
bodied  polyps,  of  the  order  of  the  Sea-anemones^  and  some 
of  these  are  very  beautiful.  In  the  same  bay  representatives 
of  the  highest  order  of  polyps,  the  Halcyonoids,  are  not 
numerous.  The  most  interesting  is  a  species  of  Kenilla 
(i?.  Dance  Verrill),*  a  curious  "family"  of  polyps,  in  which 
all  the  bodies  of  the  animals  are  joined  together,  and  clus- 
tered on  one  side  of  a  leaf-like  expansion,  to  which  there  is 
a  single  appendage  like  a  stem,  by  which  the  whole  moves 
about  like  a  single  individual. 

South  of  Rio  de  Janeiro  there  appear  to  bo  few  polyps 
which  have  calcareous  skeletons ;  but  on  the  rocky  shores 
northward  a  few  species  soon  begin  to  become  quite  com- 
mon. 

*I  am  indebted  to  tlie  kindness  of  my  fHend,  Professor  Verrill,  for  the  determination 
of  ttie  Radiates  mentioned  in  this  paper. 

AMKR.  NATUBAUST,  VOL.  U.  2 
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In  the  rocky  tide-pools  of  Oe  Bueos,  Guurnpiiry,  Vlctori*, " 
Porto  !?eguro,  etc.,  to  Bahia,  wo  liiid  (hem  quite  uhuiidunt. 
There  ie  a  ouissivc  kind  growing  in  rounded,  flHtteiicd  lumps 
or  patches  on  the  rocks  belonging  to  tlie  genus  Sidenuftrixa* 
It  has  smnll,  closc-^ct  cells,  and  grows  in  niaases  often  a 
loot  or  more  in  dianiotor,  and  occasionally  sovpral  inches 
in  height,  encTusting  tlio  roi-ks.  With  tiiis  tliere  occure  a 
little,  irregukrly  globular  eoml,  an  inch  or  two  in  diam- 
eter, and  with  largo,  irregular,  crowded  cells,  in  which  the 
radiating  plates  arc  very  conspicuous  (Favia,  like  ananas 
Edw.  and  Hainie).  In  deeper  water  wo  dnd  a  lavgo  AcanCh- 
astrosa  {A.  Hmilieims  Verrill)t  growing  sometimes  iu 
round  heads  a  foot  or  more  in  diameter,  together  witJi  large 
houquet-like  masses,  often  a  foot  aci'oss,  of  a  beautiful  coral 
(3f««««  UaTttii  Verrill),}  whose  branches,  thick  and  hmg, 
are  cylindrical,  forking,  radiating  from  the  same  point,  and 
with  the  cells  at  the  ends  of  the  branches  large  and  deep. 
There  are  several  other  species  of  hard   limestone  building 

*  Siiterattnia  ittllata  VeniUsp,  dot.  CorallBm  fanning  roiintlod  or  heia^tiibcrical 
miusee,  ancn  Bsueiied  above.  Cells  politp:inal.  ischor  large  (about  .is  luuhj  dee|>,  ihe 
obuIkU  pin  rapidly  dei r«DdUiS.  Htpu  m  four  cycled.  Umio  of  itic  UrsI  two  cycles  CO*- 
■Ideralily  lironOeat,  oil  of  them  evenly  crenulaleil,  raUicr  Ihin.  thliikaE*!  \cta  tbui  Uia 
Intervening  tpacu,  tltgtidy  iirajectlDg,  (be  Inner  edsc  evenly  roundad.  Coltunvlla  In- 
contplcuout,  reiiKienteil  only  Uy  one  or  (wo  luljerclc*.  Wall  bclwrfn  Uic  ccUb  ropm- 
■aiilcu  bjr  ■  limple  line.  Trabicular  prDcwsci  between  Uie  sejila  very  illKtlneUy  seen 
trvm  above.  DUTen  fniia  S.  ndiav  in  having lugcr  cells,  nhii'li  ippear  more  open; 
thinner  KpM,  and  coowqiioDtly  wMor  IntervenUig  apace*,  aud  four  coiaplotc  «yolM 

\ Aeanttuutraa  Bratiiitniii  Verrill.  A  l*rg«  fpeclee,  fomiug  brants pberica]  duhm 
■  teal  in  diameter ;  margin  or  base  BumiuDdcil  by  ■  strong  vplUicca :  cells  lar^n.  vwy- 
Ins  troni  .1  to  .7  of  an  Incb  bi  their  largot.t  diameler,  bntmosUf  nbont  i  inrb.  Imfa- 
luly  polygonal,  oAca  mncb  ekmpitcd,  and  then  having  two  or  more  ctiolrcf ,  mod*- 
rstely  tle(ii>  <.ln  incli],  ceaU«  depressed,  culnmclU  but  tilUe  ilevpluped.  SepM  IhiD.  in 
Due  eyclDB,  the  last  niunlly  incompletv,  ptojcoting  subegaally.  the  upper  pun  divided 
Into  trom  three  to  flve  lung,  tbarp  teetli,  below  which  the  leelh  an  smaller  und  inure 
slender.  Walla  between  cells  eomctlmee  atngic,  olten  doublo  with  veticlca  between. — 
A.  E.  V. 

t-Vu'Ko  JrarlNtTerrlll.  A  baoutirnl  apeeteB,  Itinnliig  largB  rtiimpB  nilb  rather  sinall 
branchei,  and  simple,  anbclrenlar  eclla.  Brnncbcs  rapidly  dividing,  tnoslly  S  to  .8  of 
no  iDCti  in  diameitt,  the  liring  part  extending  from  .3  to  JS  or  an  inch  frum  ttia  anm- 
mili,  anil  oRcn  aiirronuded  by  an  lai[>er(eiM  epiiheca,  covered  wlUi  ttrong,  nibeiiaiil 
eo'tx,  with  numerous  * har|>,  nearly  equal,  recurved  spinea.  Colls  Rvm  Ji  to  I.B  loehM 
In  diameter,  «nbt!ln;ulBr,oItcn  im-gular,  with  waved  mBrgina,  ralberderpM  l»  Jiinctij, 
Sfpta  In  Are  cydM,  thin,  aabeqnal  ol  mmnilt,  wbere  they  project  nbont  ,1  of  an  inch, 
the  upper  port  dlTldod  into  trota  bat  to  eeven  ooequal,  ahiry,  dlrerguig  teeth,  with 
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corals.  Millepores,*  corals  often  with  flat,  ragged-edged 
bi'anches,  like  the  antlers  of  an  elk,  and  with  very  small 
pores  like  pin-holes,  are  not  uncommon. 

In  many  localities  south  of  the  Abrolhos  district,  these 
corals  grow  quite  abundantly,  but  I  have  no  evidence  that 
they  ever  form  reefs  or  banks.  Reef-building  corals,  ac- 
cording to  the  best  authorities,  flourish  only  at  depths  less 
than  one  hundred  feet.  They  also  require  a  warm  temper- 
ature of  the  water.  The  great  shelf  of  the  Abrolhos  lies 
over  a  very  large  area,  at  a  depth  of  less  than  a  hundred 
feet,  and  the  conditions  for  the  growth  of  corals  are  of  the 
most  favorable  kind.  In  consequence  of  this,  we  find  here 
not  only  around  the  islands,  but  in  the  shoal,  open  waters, 
very  extensive  reefs  and  banks,  which,  in  an  area  of  fifty 
miles  square,  occupy  a  space  of  nearly  one  hundred  and  fifty 
square  miles. 

When  the  tide  goes  out,  there  is  seen  extending  around 
about  one  half  the  island  of  Santa  Barbara,  as  is  shown  in 
the  illustration  at  the  head  of  this  article,  a  fringing  reef  of 
coral,  out  on  which  one  may  walk,  as  on  a  low  wharf  at  high 
tide,  and  from  its  ragged  edge  look  straight  down  through 
the  limpid  green  water,  and  see  the  sides  of  the  reef  and 
the  sea-bottom  covered  with  huge  whitish  coral-heads,  and 
a  wealth  of  curious  things  not  easily  to  be  got  at. 

The  surface  of  the  reef  is  quite  flat,  and  rises  but  a  short 
distance  above  low-water  mark.  It  is  rather  irregular,  and 
is  overgrown  with  barnacles,  shells,  mussels,  and  serpula- 
tubes,  and  overspread  with  large  slimy  brownish  patches,  of 

smaller  teeth  below.    Columella  slightly  developed,  consistiog  of  slender,  loosely  ar- 
ranged, contorted  processes.— A.  E.  V. 

*The  most  abundant  species  is  Millepora  nitida  VcrriU.  A  very  distinct  species, 
forming  low,  rounded  clumps,  four  to  six  inches  in  diumctcr,  consistinjr  of  fehoi-t,  rapidly 
forking,  rounded,  or  somewhat  compressed  branches,  about  .4  to  .8  inch  in  diameter, 
which  have  a  remarkably  smooth  surface,  and  are  obtuse,  rounded,  or  even  clavate  at 
the  ends.  The  larger  pores  are  small,  very  distinct,  round,  evenly  scattered  over  the 
snrflice,  at  distances  of  about  .06  to  .1  of  an  inch  apart.  The  small  pores  are  minute, 
numerous,  scattered  between  the  large  ones,  and  often  showing  a  tendency  to  arrange 
themsclven  around  them  in  circles  of  bix  or  eight.  The  tissue  is  more  compact  and 
flxmer  than  in  M.  tUcicomit.'^A.  £.  V. 
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a  soft-bodied,  encrusting  polyp  (^Corticifera) ^  of  a  leathery 
color. 

The  reef  abounds  in  small  pools,  some  of  which  are  shal- 
low and  sandy,  others  deep,  rocky,  and  irregular.  The 
former  often  contain  scattered  corals,  Siderastroea  and  jPa- 
vtUj  and  are  rich  in  small  shells,  crabs,  Ophiwce,  etc.,  but 
the  latter  are  the  most  interesting. 

Fancy,  my  reader,  a  pool  of  the  purest  sea-water  held  in 
an  irregular  rock-basin  a  few  yards  across,  full  of  little  grot- 
toes and  niches,  and  three  or  four  feet  deep.  Carpet  this 
pool  with  white  coral  sand  and  broken  shells,  and  tapestry 
heavily  the  sides  with  soft  fringes  and  curtains  of  delicate, 
brilliant-hued  sea-weeds.  Plant  here  and  there  on  the  rocks 
clumps  of  corals  and  sprigs  of  Gorgonioe^  and  down  deep  in 
this  shady  corner  place  a  big  hemispherical  Astrsean.  Here 
among  the  sea-weeds,  and  just  out  of  reach  of  the  sunbeams, 
let  us  plant  two  or  three  softly-tinted  sea-anemones,  just 
where  the  translucent,  tender,  petal-like  tentacles  of  these 
sea-flowers  will  be  best  shown  off*.  And  we  must  not  forget 
to  stock  our  aquarium  with  a  plenty  of  sea-urchins,  pincusb- 
iony  little  monsters,  bristling  all  over  with  long  dark  purple 
spines  (Uchinometra  Mickdini  Desor),  and  each  nestled 
comfortably  away  in  a  cavity  worn  in  some  incomprehen- 
sible manner  in  the  solid  rock.  Here  is  a  little  crimson 
star-fish  (^JEchinaster)  ;*  let  us  half  hide  him  in  under  the  sea- 
weeds, for  it  won't  do  to  make  him  too  conspicuous ;  and 
here  are  some  queer  crabs,  that  go  restlessly  prying  about 
among  the  sea-weeds,  frightening  the  sea-anemones,  and, 
perhaps,  falling  a  prey  to  a  snaky-armed  cuttle-fish,  that 
lurks  under  some  dead  coral.     Now  we  must  introduce  a 

*Echina8ter  erasiispina  Verrill.  Bays  short,  somewhat  angular.  Badius  of  disk  Ji 
of  an  inch ;  of  rays  1.9.  Spines  along  each  edge  of  the  ambulacral  grooves  in  two  rows, 
the  oater  ones  large  and  sharp,  crowded,  those  on  opposite  sides  crossing  one  another, 
a  single  one  on  each  plate.  Spines  of  inner  row  much  smaller,  not  half  as  long,  one  to 
each  plate.  Lower  side  of  rny  with  a  row  of  distant,  large,  conical,  sharp  spines,  not 
extending  apon  the  disk.  On  back  and  side  of  rays  there  are  foar  or  Ave  other  irregular 
rows  of  similar  large,  sharp  spines,  rising  fVom  the  swollen  nodes.  It  has  shorter  and 
more  angular  rays,  coarser  structnre,  luger  and  fewer  spines  tilian  B.  tpimoiut  of  West 
Indies. 
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swarm  of  little,  gaily-painted,  gilded  and  silvered  fishes,  and 
a  crystal  jelly-fish ;  a  host  of  little  shells,  half  of  them  ten- 
anted by  hermit-crabs,  and  swarms  of  little  crustaceans. 
Now  we  will  wreathe  in  among  the  sea-weeds,  here  and 
there,  the  necklace-like,  pearly  body  of  a  marine  worm,  and 
we  shall  then  have  an  aquarium,  wonderfully  like  those 
which  nature  has  so  liberally  strewn  over  the  surface  of  the 
Brazilian  coi*al-reefs. 

Under  the  dead  corals  one  finds  great  numbers  of  a  large 
Ophiuniy  with  a  small  disk-shaped  body,  and  long  snaky 
arms  (O.  cinerea  Lyman),  and  by  dint  of  a  little  patient 
examination,  with  the  aid  of  a  pocket  lens,  he  may  collect 
hundreds  of  species  of  animals  from  one  of  these  pools  alone. 
At  the  Abrolhos  Islands,  I  found  a  few  specimens  of  a  large, 
almost  pentagonal  starfish,  which  is  very  common  in  the 
West  Indies  {Oreaster  gigas  Ltutkeu) .  This  also  occurs  at 
Bahia,  together  with  a  very  well-known  West  Indian  shell, 
quite  common  as  a  mantel-piece  ornament,  and  which  has 
the  misnomer  of  Cassis  Madagascarerms  t 

The  corals,  which  go  to  make  up  the  Santa  Barbara  reef, 
are  principally  Acanthastroea,  Hdiastrcea^  Siderastrceaj  Fa- 
viay  Poritesy  Millepora.  The  reef-rock,  like  that  of  the 
reefs,  is  a  compact,  hard,  white  limestone,  which  appears 
to  show  scarcely  any  organic  structure.  The  corals  are  so 
broken  and  cemented  together,  that  their  structure  is  quite 
obliterated.  The  Santa  Barbara  reef,  then,  forms  a  wharf- 
like structure,  partially  surrounding  the  island.  It  has 
grown  upward  as  far  as  possible,  i,  e.  to  a  level  a  little 
above  that  of  low  tide,  when  the  corals  having  died,  further 
growth  is  stopped.  It  varies  much  in  width,  but  in  some 
places  it  reaches  even  400  feet.  At  the  south-west  extrem- 
ity of  the  island  there  is  a  little  islet,  composed  of  a  pile  of 
boulder-like  masses  of  trap,  and  known  as  the  ''Cemetery," 
which  at  low  tide  is  united  to  the  main-land  by  this  reef.  A 
reef  of  the  same  kind  is  formed  aroimd  part  of  the  neighbor- 
ing island  of  Bedonda,  and  Siriba  also  has  one. 


THE  GEOGIIAPHICAL  DISTRIBUTION  OF  ANIMALS.^ 
Bv  siD>*ey  I.  sMiTii. 


It  is  one  of  tlie  ever-wise  provisions  of  nature,  tliat  eveiy 
land  ha»  a  vegetation  and  an  association  of  auinials  peculiar 
to  itself,  that  every  sea  and  every  zone  of  ocean  is  peopled 
witb  life  found  nowhere  else.  There  is  such  a  wealth  of 
conception  in  the  forms  of  organic  life,  that  there  is  no  need 
of  their  repetitiou  in  distant  lands.  TIic  palms  and  the  reef 
coraU  never  wander  from  the  tropica ;  the  humming-birds 
are  as  peculiarly  Amcrieati,  as  the  Mississippi  or  the  Andes. 
It  is  specially  the  province  of  moderu  science  to  explain  the 
phenomena  uf  nature  on  known  natural  laws  and  forces,  and 
with  this  view  no  phenomena  are  more  interesting  tli:ui  those 
of  the  geogi'iiphical  distri tuition  of  species.  The  suhjeet,  in 
its  full  extent,  would  involve  a  solution  of  the  much-vexed 
question  of  the  origin  of  species;  but  whether  species  now 
living  were  derived  from  their  relatives  of  a  former  geologi- 
cal age,  or  were  independently  created,  we  will  not  question 
in  the  present  article,  only  biking  species  when  they  first 
appeared  as  they  now  exist,  and  contenting  ourselves  with 
some  of  the  more  prominent  forces  which  bind  them  to  pe- 
culiar habitats,  or  tend  to  ditl'use  them  over  wider  or  dilfcr- 
ent  areas. 

These  secondary'  causes,  which  act  in  the  geographical  dis- 
tribution of  species,  are  either  inorganic  or  organic.  Of  the 
former  the  most  important  are  the  influences  of  topography, 
tompcniture.  ocean  currents,  winds,  and  humidity ;  of  the  lat- 
ter, animals  themselves,  and  man, — for  in  this  respect  man 
must  be  separated  from  the  mere  bruto  animals  as  wielding  a 
very  difl'ercnt  influence.  The  inorganic  forces  are  bo  inter- 
woven, they  so  act  and  react  upon  and  limit  each  other,  that 

*"ThelDBdcncct>rSeeondBi;Ciiiiiea  in  theGoD;T>i|<bica] OUtribntion  of  Anlnule;" 
one  ot  Uio  lubjcets  aitlgned  for  eauyi  for  the  BeRellua  piizas  I&  llie  BbelBeld  Sdcn- 
Ufle  School  of  Yale  Collegu  In  1S6T. 
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they  can  scarcely  be  treated  singly,  and  their  influences  are 
therefore  discussed  together ;  but  the  laws  which  govern  the 
distribution  of  animals  in  the  ocean  are  so  different  from  those 
which  govern  the  distribution  of  land  and  fresh-water  spe- 
cies, that  they  are  best  treated  separately. 

The  influence  of  topography  in  limiting  the  difiiision  of 
marine  species  is  too  evident  to  require  much  explanation, 
and  yet,  uncombined  with  the  influence  of  temperature,  it 
would  have  little  effect ;  for  it  is  hardly  possible  to  imagine  a 
limit  to  the  migration  of  species  along  coast  lines  and  around 
capes  from  ocean  to  ocean,  were  the  temperature  of  the 
water  perfectly  uniform.  Still  the  mere  separation  of  coasts 
by  long  intervals  of  deep  water  seems  to  have  a  direct  influ- 
ence in  preventing  the  migration  of  certain  groups  of  species  ; 
as,  in  the  Pacific  Ocean,  under  the  same  lines  of  tempera- 
ture,* there  are  many  species,  especially  of  fishes  and  polyps, 
which  are  peculiar  to  each  of  the  great  groups  of  islands. 

The  influence  of  temperature  has  long  been  recognized  as 
a  most  powerful  cause  in  limiting  the  diflfusion  of  marine 
species.  Animals,  with  very  few  exceptions,  are  adapted 
for  life  and  reproduction  only  within  fixed  limits  of  temper- 
ature, and  a  rise  above  or  a  fall  below  these  limits,  quickly 
puts  an  end  to  their  existence.  Such  limits  of  tempeniture 
act  as  a  continual  check  upon  the  eflfects  of  ocean  currents  in 
transporting  species  from  place  to  place.  Thus  the  Gulf 
Stream,  flowing  from  the  warm  coral  reefs  of  Florida  and  the 
Bahamas,  must  bear  myriads  of  life-germs  to  the  Bermudas 
and  on  across  the  Atlantic  toward  the  Azores ;  but  the  iso- 
crymal  line  of  68°  F.,  which  limits,  on  both  sides  of  the 
equator,  the  reef-building  coralsf  and  most  of  the  tropical 


*The  Ikct  shonld  not  be  overlooked  that  these  isothermal  and  isocrymariineR  indi* 
cate  only  surface  temperature,  and  as  there  is  yet  very  little  known  of  deep  ocean  tem- 
perature, that  it  is  quite  possible  that  some  species  arc  retarded  fVoni  dcAcending  to 
a  snfflcient  depth  to  pass  ttom  place  to  place  by  the  decrease  in  temperature ;  still  the 
number  of  species  must  be  small  that  can  exist,  even  with  the  same  temperature,  at 
Tery  different  depths.  {I$oihermal  is  used  to  express  equal  annual  temperature;  iso- 
crymtdt  equal  temperature  for  the  coldest  month  of  the  year.) 

fDana,  United  States  Exploring  Expedition,  Vol.  I,  Zoophytes. 
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mariuD  GpeL-ics,*  passes  just  north  of  the  Bcrmudue,  mid  all 
the  germs  of  tropicnl  life  that  cross  thiii  line  must  perish. 
The  Dinrinc  Cmnn  of  the  West  Indies  extends  tij  B(;rmiii)n, 
but,  arrived  at  the  ^Vzoret;.  iho  winter  temperature  hua  fallen 
to  less  thim  60°  F.,  and  we  have  the  fauna  of  the  Mediter- 
ranean and  none  of  the  chametoristic  Bumiuda  species.  On 
the  other  band,  in  the  Pacific,  where  the  c(]uatorial  current 
flows  continuously  within  the  isocryiniils  of  68°  north  and  68° 
south,  there  are  many  species  uf  molhisks,  crustaceans,  and 
eebinodorms  found  from  the  Sandwich  Islands  to  the  coast 
of  Africa,  or  through  half  the  circumft>renco  of  the  globe. 

The  mere  intervening  deep  oce^n,  without  connecting 
islands,  might  prevent  the  occurrence  of  some  of  tlie  Ber- 
muda species  at  the  Azores,  as  in  the  corals,  the  young  of 
which  probably  cannot  exist  very  long  without  liccoming 
attached;  but  even  along  continuous  coast  lines,  very  few 
species  extend  through  marked  changes  of  temperature.  On 
the  western  coast  of  America,  a  large  part  of  the  multusk^, 
crustaceans,  echinodcrms,  and  some  polyps,  extend  from 
Lower  California  to  Guayaquil  and  a  few  to  Paita,  Peru,  but 
very  few  species  are  common  to  Guayaquil  and  to  Callao, 
only  a  few  hundred  miles  farther  south.  The  ieocrj-mals  of 
^2°  to  68°  F.  all  converge  near  Cape  Blanco,  and  such  a 
change  in  temperature  prevents  the  iuterehangc  of  species 
between  places  nortli  (ind  places  south  of  this  point. t 

The  insular  faunal  charaeter  of  the  Americas  has  been  re- 
marked by  many  naturalists, — most  of  the  marine  species  of 


■AmonB  tlie  CrnsUcen.  oxrlniUng  the  little  knoirn  EntoniDstrtcii,  Qann  niund,  out 
of  I  J6tl  epeclei  in  tho  buna]  torrid  tone  auil0S4  in  the  lempcratv  inuc,  only  giDvant]-- 
Are  aommon  to  tbe  Htn,— D.  S.  Eipl.  Eip..  Vol.  XIII,  p.  liW7.  A>  tlie  raiiBn  "f  HiwWt 
becomes  Iwttrr  known,  tUo  [iroportional  number  of  e|>ecio>  comnmu  to  On'  two  taoei 
wIU  andoablcdlj  be  IneruucU,  bat  lAc  fftct  la  in&clenl  to  slian-  the  great  luflDenee  of 
tiUDpentnre  In  UoiltiDg  the  dilTuaiaa  of  nnrlne  B|w«<aa. 

tMany  oTlhe  PeniTlan.  and  seme  Panamla  ep«cic«.  are  ftinntt  at  Puila.  awl  ii>  umal 
there  Un  blendiaKuf  Uie  two  fMmtnial  tltelr  JaiiuUan ;  batthU  blmdlagdoce  not  extend 
■  groat  diitanoe  aloog  the  coast,  anil  Is  what  would  bo  eiiiaclcd  troai  tbo  warm  waters 
OTeriapplag  Ibe  caldar.  If  tliere  are  epeulct  wblch  liure  ttieir  centre  uf  fcronte*!  AtyeV 
opment  and  iLbuadsBce  near  lbs  bonier  of  a  fanna,  it  la  tiolhing  mure  than  might  ba 
expecleil  from  ihoeOMUorieinpDraliii'e,—  i-ucb  npev lee  being  ailH|itedluBleni|ii 
eon  Ibat  oftwQ  fuuux. 
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both  coasts  belonging  to  peculiar  American  types, — and  yet 
the  shores  of  America  are  connected  by  zones  of  equal  tem- 
perature with  the  Central  and  Western  Pacific,  and  with  the 
eastern  shores  of  the  Atlantic.  How  is  this  peculiar  Amer- 
ican character  preserved?  What  prevents  the  interchange 
of  species,  if  temperature  is  the  gi'cat  cause  which  limits  their 
distribution?  A  glance  at  the  ocean  currents  shows  that 
none  of  them  leave  our  shores  without  under<roinof  a  marked 
change  in  temperature,  and  that  none,  from  other  shores, 
arrive  upon  them  without  undergoing  a  similar  change.  The 
Gulf  Stream,  after  leaving  the  coast  of  the  Southern  States 
and  the  Bermudas,  changes  its  temperature  from  68°  F.  to 
60°  before  its  southern  outflow  reaches  the  Azores,  and  to 
almost  50°  before  it  arrives  on  the  shores  of  P^urope.  The 
Atlantic  equatorial  current  is  foimed  off  the  coast  of  Africa 
by  the  union  of  the  returning  Gulf  Stream,  flowing  from 
Southern  Europe  and  the  Azores,  and  the  northern  current 
flowing  from  Cape  Good  Hope.  These  currents  flow  di- 
rectly from  temperate  coasts  into  the  torrid  zone,  which,  by 
their  influence,  is  narrowed  down,  on  the  western  shores  of 
Africa,  to  20°  of  latitude,  while  on  the  American  shores  it 
extends  through  60°.  The  antarctic  current  from  Cape 
Horn  flows  northward  into  the  warmer  waters  of  the  south- 
em  Atlantic.  The  antarctic  polar  current  of  the  Pacific 
comes  north  from  the  frigid  regions  of  the  south  into  the 
temperate  waters,  is  bent  eastward  against  the  shores  of 
South  America,  and  the  principal  branch  flowing  north  along 
the  coast  is  turned  westward  from  Cape  Blanco  or  Punta  Pa- 
rina,  and,  under  the  equator,  still  retaining  the  low  temper- 
atm^  of  the  southern  waters,  sweeps  into  the  ton'id  regions 
beyond  the  Galapagos.  The  current,  flowing  from  the  north 
along  the  western  shores  of  the  United  States,  leaves  the  coast 
of  California  and  flows  southward  into  the  tropics.  The 
frigid  regions  of  North  America  are,  of  course,  excepted,  and 
the  arctic  American  partake  strongly  of  the  character  of  the 
arctic  species  of  the  old  world. 

AMSR.  NATURALIST,   VOL.   IL  8 
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How  Ijpautifiilly  these  material  fopcos  act.  bindi 
species  to  a  eiwcial  lioiiic,  fnun  whicli  it  iiwy  not  wander  luiil 
live.  Nstiiru  places  thv  buuiids,  the  oceiiii  waters  may 
sweep  by,  but  they  cannot  bear  along  the  life  which  fhrougn 
thnm.  These  imirgnnio  causes  alone  constitute  tbe  limits  of 
faiinH?,  and  can  it  lie  doubted  that  faiiniu  really  exist  in  nn- 
tuiv,  when  it  is  fully  understood  that  all  their  tnodifieationH 
and  complications  are  results  of  revolutions  in  these  causes 
themselves?  I^et  us  look  at  some  of  these  revoltitione, — 
changes  in  topography,  in  temi>erature.  and  in  ocean  eiir- 
rontd, — for  thus  far  we  have  seen  only  how  the  diffusion  of 
ocean  species  is  limited  by  secondary  causes. 

We  should  begin  when  the  first  species  of  the  present 
fuinin?  began  to  apjieir.  and  trace  the  changes  to  the  present ; 
but  the  datii  arc  very  imperfect,  and  we  can  get  only  glim|>- 
ses  of  these  changes,  yet  enough  to  indicate  some  of  the 
effects  they  have  |)roduced  in  the  distribution  of  species. 
There  is  some  unceiiainty  how  far  liack  in  geological  time 
species  now  living  may  have  existed,  but  most  uiithorttjes 
agi-ee  that  at  least  a  few  of  the  present  mai-ine  species  were 
living  in  the  Tertiary  period,  when  Europe  was  scarcely 
more  than  an  archipelago,  when  the  lower  Mississippi  valley 
was  a  part  of  tlie  Gulf  of  Mexico,  and  while  Florida  and 
the  whole  border  of  the  southern  Atlantic  States  were  still 
swept  by  the  waters  of  the  ocean.  But  these  few  recent 
species  were  not  then  in  their  present  homes ;  they  have 
wandered,  like  the  early  races  of  men,  southward. 

The  European  fossil  land  faunie  and  florte  indicate  very 
clearly  a  change  of  climate  from  tropical  to  temperate  during 
the  Terthiry  period,  and  In  the  marine  climate  there  was  a 
similar  chungo.  ()i\  the  western  shores  of  France,  along  the 
vullics  of  the  Loire  and  the  Ardour,  there  are  deposits  of 
early  Tertiary  molliisks  imd  echiiioderms,  a  lai^e  port  of 
tliem  extinct  or  unknown  species,  hut  a  small  part  at  least 
are  still  living  in  the  Atlantic  Ocean.  These  species  ore 
not,  however,  now  fouud  on  the  coast  of  France,  hi 
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or  ten  degrees  farther  south  on  the  coast  of  Africa,  and  all 
the  species  of  these  ancient  deposits  partake  of  what  is  now 
a  more  southern  character.* 

During  the  Tertiary  period  there  was  a  gradual  but  very  ex- 
tensive elevation  of  the  northeni  part  of  the  continents.  It 
was  during  this  period  that  the  Alps  and  the  Pyrenees  were 
raised  to  their  present  level.  The  lifting  at  the  north  of 
such  masses  of  land  into  the  cooler  regions  of  the  atmos- 
phere would  have  had  a  powerful  influence  in  reducing  the 
temperature  of  the  neighboring  seas.  As  the  waters  became 
slowly  cooled,  the  species  best  adapted  to  migrate  gradually 
extended  their  limits  southward ;  on  .the  noith,  the  species 
were  destroyed  by  the  advancing  cold,  and  all  those  species 
with  little  power  .of  migrating,  and  those  easily  affected  by 
changes  of  temperature  or  other  physical  causes  were  wholly 
exterminated.  And  thus,  on  the  shores  of  Africa,  still  exist 
the  remnants  of  the  ancient  Tertiary  fauna  of  the  southern 
European  seas,  driven  from  their  former  home  by  the  ad- 
vancing cold,  but  living  on  through  all  the  changes,  even  of 
a  Glacial  epoch. 

In  North  America,  the  land  climate  during  the  early  and 
middle  Tertiary  was  warmer  than  now,  as  is  indicated  by  the 
plants  of  the  lignite  beds,  and  the  marine  climate  undoubt- 
edly corresponded  with  that  of  Europe  and  with  that  of  the 
land.  In  the  northern  parts  of  the  country  no  fossil  records 
of  the  later  marine  Tertiary  are  known,  but  the  land  faunae 
of  the  period,  the  upheaval  of  the  nortliern  parts  of  both 
countries,  and  the  changes  in  the  European  seas  show  very 
clearly  that  there  were  similar  changes  on  the  American 
shores. 

The  arctic  marine  fauna  of  the  earlier  Tertiary,  while 
much  more  land  than  now  was  submerTred  at  the  noHh,  must 
have  been  circumpolar  in  character,  and  the  retreating  of 
species  southward  from  this  common  point  accounts  for  the 
occurrence  of  the  same  species  on  the  northern  coasts  of  both 


*  Forbes,  Natural  History  of  the  European  Sea«. 
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contincote.  Even  thoao  fow  sjiecips  which  are  common  I 
the  tonipL'nit<>  wgions  of  both  (icctiu:^  or  the  ehorcs  of  hotll 
contiiiputs,  and  not  now  found  in  Uio  intorm^diuta  nortlien 
regions,  may  have  been  driven  in  the  same  manner  aoutb^ 
ward,  until  the  intervening  continent  or  ocean  left  the  i-cm- 
nants  of  the  uUl  eircumpolar  fauna  widel_^'  separated  in  more 
Houthern  regions.  Why  call  to  the  aid  of  modern  theoriea 
the  niylhiral  Atlantis  to  hear  species  across  the  ocean,  when 
known  climittie  changes  can  have  led  them  gradually  iTom  a 
common  home  at  the  north  ? 

The  marine  fossilti  of  the  latest  Tertiaiy  of  Europe,  and 
donhtlt'89  of  North  America  also,  ai-o  very  lai-gely  living 
species  ;*  and  iit  that  time,  the  climate  of  the  North  Allautic 
■was  nearly  like  that  of  the  present.  In  the  absence  of  any 
knowledge  of  fossil  deposits  coutemporaneous  with  the  earlier 
GlaciiU  period,  it  is  impossible  to  arrive  at  any  definite  con- 
elusions  in  regai-d  to  the  geographical  distribution  of  the 
species  at  that  time.f  .Still,  the  number  of  species  which 
continued  to  live  on  through  the  Glacial  epoch,  the  absence 
of  well  marked  and  extensive  glacial  phenomena  from  middle 
lutitudes.  and  the  appearance,  tu  the  decline  of  the  Glacial 
period,  of  species  near  their  present  habitats,  are  good  nega- 
tive evidence  that  there  was  no  very  extensive  southern 
migration  of  marine  life  during  that  period. 

Darwin,  in  the  "Origin  of  Species,"  supposes  the  cold  of 
the  Glai-ial  period  sutficieut  to  have  driven  the  species  from 
the  arctic  and   from  the   antiirctic  to  the  equator,  and  thus 
accounts  for  the  similarity  <if  the  living  species  of  those  i 
gions.     Such    intense   cold   would   have   been   sufficient  1 
destroy  all  life  in  the  North  Atlantic ;  and  it  can  scarcely  ba   ' 
supposed  that  species  would  travel  from  far  north  to  the 


•hyen^Yti  dig  proportion  ofllTlii;gpeei»  of  shelli  foBnd  In  tha  Norwich  Cms- 1" 
Engluoil,  at  nlnel]'  pcrccnL  or  aioiv. — I'rlDctplii  oropnlngf,  Amei.  Edil.,  p.  lU. 
t  A  Pnreful  iDTcnliMaoD  of  Uie  later  Tcrtlnry  of  IhrSonUtera  Stares,  and  lu  notnpur- 

In  the  geogrnphioi]  JlBtribuUoD  of  upecip*  in  Uw  North  AUantlc  daring  Urn  (me  dhicltl 
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equator  and  back  again  without  leaving  some  traces  behind 
them.  Nor  are  the  faunee  of  the  arctic  and  of  the  antarctic  so 
closely  allied  as  has  sometimes  been  supposed.  There  is  no 
well-authenticated  instance  of  the  same  animal  species  occur- 
ing  in  each  of  the  frigid  latitudes,  except  such  as  have  an 
intermediate  or  cosmopolitan  existence.* 

As  Dr.  Packard  f  has  shown,  the  submerged  beaches  give 
very  good  evidence  that  the  boi-eal  and  arctic  regions  of 
North  America  during  the  true  Glacial  epoch,  stood  at  a 
much  higher  level  above  the  sea  than  at  present.  This  ele- 
vation was  undoubtedly  enough  to  raise  the  submerged  bor- 
der of  the  continent,  the  Gulf  of  St.  Lawrence,  the  Banks 
of  Newfoundland,  and  the  banks  oflF  the  coast  of  Nova  Scotia, 
Maine,  and  Cape  Cod,  above  the  sea-level.  As  the  rise  and 
enlargement  of  the  lands  at  the  north  during  the  Tertiary  pe- 
riod had  changed  the  climate  of  Europe  and  the  northern  pails 
of  North  America  from  tropical  to  temperate,  this  elevation 
during  the  Glacial  epoch  must  have  changed  the  climate  of 
these  regions  from  temperate  to  frigid,  and  brought  the  snow 
line  down  to  the  coast  of  New  Eusrland.  Such  an  enlarore- 
ment  of  lands  at  the  north  would  not,  however,  change 
materially  the  climate  of  the  tropics,  and  it  is  altogether 
probable  that  the  Gulf  Stream  flowed  on  and  warmed  the 
southern  coast  as  it  did  in  the  Tertiary  and  does  now,  and 
that  the  coral  reefs  of  Florida  and  the  West  Indies  were  then 
slowly  building  beneath  its  warm  waters. 

*  Professor  LiUjeborg,  in  a  recent  paper  (noticed  in  the  NxTUBAUSTf  p.  48),  in  the 
Trans.  Scientiilc  Soc.  at  Upsola,  on  the  Lysianassa  Mageliamca  Milne  Edwards,  nnd 
on  some  other  Crustacea  of  the  subonler  Amphipoda,  on  the  coast  of  Sweden  and  Nor- 
way, while  admitting  that  no  species  had  previously  been  found  common  to  both  tiigid 
cones  and  not  in  intermediate  localities,  claims  to  have  discovered,  in  a  gigantic  Am  * 
phipod  living  upon  the  coast  of  Norwegian  Finmark,  the  LysiatuiMa  MagelUinica  of 
Milne  Edwards.  Bate  has  shown,  however,  in  the  ZoiJlogical  Record  for  18G5,  p. 830, 
that  the  arctic  species  is  not  only  specifically  distinct  (Vom  the  Lysiamuta  of  Milne 
Edwards,  but  that  it  cannot  be  referred  to  that  genus.  Such  fiacts  show  how  \QYy  diffi- 
cult it  is  to  prove  the  identity  of  animals  ttom  far  separated  localities,  without  a  direct 
and  careful  comparison  of  specimens,  and  how  little  confidence  can  be  placed  in  the 
reported  identity  of  sucii  animals. 

t  Observations  on  the  Glacial  Phenomena  of  Labrador  and  Maine.  Memoirs  Boston 
Soc.  Nat.  Hist.,  Vol.  I,  Part  II.  Many  of  the  facts,  on  several  succeeding  pages,  are 
drawn  almost  whoUy  firom  this  ver>-  interesting  iiapor. 
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The  sinking  of  tho  loiids  wbich  closed  the  true  Gloc 
epoch,  carried  the  coast  line  higher  than  it  is  now,  as  h 
shown  br  the  fossil  deposits  of  the  Leda  Cluys  (Chnniphiiii 
epoch),  found  along  tlie  coast  and  fur  up  the  lower  viilljes 
from  Labrador  to  New  York.  It  mi^Iit  nt  first  be  supposed 
that  such  a  deprossion  would  induce  u  climate  even  warmer 
ihaii  the  present;  but  a  depression  of  six  or  seven  hundit-d 
I'eot  would  have  made  islands  of  New  England  and  Nova 
Seotia,  and  opened  a  way  for  the  Labrador  current  from  the 
Gulf  of  St.  Lawrence  into  the  Bay  of  Fundy  and  along  tho 
coast  of  Maine,  and,  at  the  eanie  time,  would  have  allowed  a 
bmncli  of  tho  current  to  flow  wp  the  valley  of  the  St.  Ijiw- 
rence  River  into  Lake  Champlain,  and  very  likely  down  tho 
valley  of  tho  Hudson.  8nch  a  surrounding  flood  of  arctic 
waters  would  have  reduced  the  summer  temperature  of  the 
laud,  and  carried  the  arctic  marine  species  somewiiat  south 
of  their  present  limits. 

The  species  left  fossil  in  the  Leda  beds  confirm  this,  and 
show  very  accurately  the  distribution  of  marine  life  at  the 
time  these  beds  were  formed.  The  species  of  the  earlier 
Labrador  beds  are  more  purely  arctic  than  the  present  fauna 
(if  that  coast.*  The  beds  of  fossils  at  Portland  and  .Saeo 
indicate  that  the  Syrtcnsian  fauna  extended  into  the  mouth 
of  the  ancient  Caaco  bay.  as  it  now  does  into  the  mouth  of 
the  Bay  of  Fundy.  At  Point  Shirley,  in  Massaehusotts  Bay, 
the  species  of  the  Leda  beds  belong  almost  exclusively  to 
the  Virginian  fauna,  which  is  now  (bund  only  south  of  Ciipe 
Cod.f  This  shows  that  a  branch  of  the  Gulf  Stream  flowed 
over  the  eostem  cud  of  Long  Island,  and  across  submerged 
■  Cape  Cod,  into  Massachusetts  Bay.  Thiis.  since  all.  or  nearly 
all  the  marine  species  which  now  inhabit  our  coast  were 
in  existence,  arctic  species  extended  into  southern  Maine, 
and  species,  now  living  only  south  of  Cape  Cod.  extended 
north  to  Cape  Ann.     The  southern  outliers  of  the  Syrtensian 
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and  Acadian  faunae,  on  the  deep  water-banks  off  the  New 
England  coast,  are  thus  shown  to  be  relics  of  the  northward 
migration  of  these  faunae.  —  To  be  concluded. 
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In  1799,  Schumachoff,  a  Tungusian  hunter,  discovered  at 
the  mouth  of  the  river  Lena  a  shapeless  mass  frozen  in  the 
ice.  But  not  until  two  years  after,  1801,  when  the  ice  had 
so  melted  that  the  tusks  and  one  side  of  the  animal  were 
disclosed,  did  he  know  upon  what  a  monster  he  had  stum- 
bled. Returning  to  his  home  on  the  borders  of  Lake  On- 
coul,  he  told  his  family  of  the  strange  creature  entombed  in 
the  ice.  They  were  seized  with  consternation,  for  in  the  days 
of  yore  some  hunter  had  found  on  this  peninsula  the  same 
sort  of  animal,  and  his  family  had  all  died  soon  afterwards. 

Death,  however,  did  not  invade  the  household.  The  god 
of  mammon  reigned  instead.  On  recovering  from  the  nearly 
fatal  sickness  into  which  his  superstitious  fears  had  thrown 
him,  our  enterprising  ivory-hunter,  led  on  by  the  greed  of 
gain,  revisited  the  Mammoth  Golgotha,  and  in  March,  1804, 
favored  by  the  warm  weather,  beheld  the  gigantic  cai-cass, 
now  become  historic,  reposing  free  from  its  icy  tomb  on  the 
sands  of  the  Lena.  He  sold  the  tusks  for  fifty  roubles,  and 
the  carcass  was  left  to  the  tender  mercies  of  the  people 
about,  who  fed  their  dogs  on  the  flesh,  while  '*wild  beasts, 
such  as  white  bears,  wolves,  wolverenes,  and  foxes  also  fed 
upon  it,  and  the  traces  of  their  footsteps  were  seen  around." 
The  skeleton  remained  entire,  except  one  foreleg,  which 
some  unusually  enterprising  white  bear  probably  lugged  off. 
Professor  R.  Owen,  whose  account  we  have  been  using, 
states  that, — 
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"Arcnrdln^  In  the  assnrtlon  of  Ibn  Tuni^uslan  disi^oTercr,  UiD  anliaal^ 
VBA  »o  tat,  itiut  Itit  btrlly  liuui!  down  below  tlii>JoliitH  of  ilic  knocs.  Tlila 
mammoth  won  tt  mnk.  with  a  long  inane  on  Uie  uoi-b ;  ttio  tuil  van  mu(.'li 
mntlliLtcd.  only  cIe;Iu  ont  nf  tw en t}*- eight  CHndol  verMbrii)  rcnialoln^: 
the  proboscis  wns  gone,  but  ihe  |iJacca  at  the  hiRprtlon  of  lis  nmscli;* 
were  vtslble  on  the  skutl.  The  ekin.  ot  nlilch  alxiut  Ihrce-fourlhs  were 
anvcd,  WHS  of  n  dark  gray  color,  covered  wiili  a  reddish  wool,  and  coiirfo 
long  black  hnira.  The  dampness  of  the  spot  where  the  anltnul  hail  lulu  t^a 
long  bad  in  some  degree  destroyed  Ihe  iiatr.  The  entire  skeleton,  IVom 
the  fbre  part  of  the  sknll  to  the  end  at  the  inutllntL-d  toUi  metuun-d  six- 
teen fuet  Tour  inches;  Its  height  was  nine  Tect  tour  inchrs.  Thctuxks 
measured  along  the  curve  nine  fbct  six  Inebcs,  and  In  a  straight  line  fVoiD 
the  buss  to  the  point  three  Tcct  seven  Inches. 

'■Mr.  Ailams  collected  the  bones.  >n<l  had  ttie  sallsftictlou  to  Ond  the 
Olhsr  seapnla.  Which  hnd  reninlncd,  not  fOr  off.  He  nent  detnclicd  the 
BkiD  on  tJic  side  on  which  the  animal  liad  lain,  which  was  well  prcocrvcd; 
tlie  weight  of  the  skin  wns  snch  that  ten  persons  found  great  dlRlculty  tu 
transporting  it  to  the  shore.  AftM-  this,  the  ground  n-as  dug  In  dllTerrnt 
places  to  ascertain  whether  any  of  Its  bones  were  buried,  but  principally 
to  collect  all  tlio  hairs  which  the  while  bears  hud  trod  into  the  ground 
while  dcvonring  the  Heeh.  and  more  than  thirty-six  pounds'  weight  of 
hair  WAS  thUD  recovered.  The  tnska  were  purchased  at  Jatusk.  and  the 
whole  expedited  tliciiee  to  St.  Petersburg:  the  skeleton  is  now  mounted 
in  tlic  niusL-uui  or  the  Petropolltan  Academy."* 

Tlie  Mammoth  {Elephns  prlmigenius  Blum.),  did  not 
dwell  alone  in  Sihoria.  A  Iwiry  Rhinoceros  {Hhinoceroa 
tichorhinus) ,  which  had  a  length  of  ek-vcn  and  one-half 
feet,  was  found  frozen  in  .Siberia  near  Wihii  in  1777.  It 
ranged  fi-om  England  and  Middle  Enrope  to  SilH-ria.  Like 
the  living  e])ecieB  of  elepliaiils,  the  Mooimotli  not  only 
browsed  on  tlie  leaves  of  the  spniee  nnd  fir.  lint  jrn>uiid 
beneath  the  broad  surfaces  of  its  immense  grinders  houghs 
of  eonsiderahle  thiekness.  It  has  been  ohjeft^d,  despite 
its  hairy  eont.  fitting  it  for  tJie  rigors  of  a  Sil>erian  winter, 
that  the  Mammoth  could  not  have  been  indigenous  to 
the  shores  of  the  Arctic  (^oean,  since  the  vegetation  was  so 
Beauty ;  hut  Professor  Owen  seta  aside  snch  ohjeclious, 
observing  that  "forests  of  hardy  trees  and  shrubs  still  grow 
upon  the  frozen  soil  of  Silieria,  and  skirt  the  lianks  of  the 
Xicna,  as  far  north  iis  latitude  60°.    In  Europe,  arboreal  vog^ 
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etation  extends  ten  degrees  nearer  the  pole,  and  the  dental 
organization  of  the  Manunoth  proves  that  it  might  have 
derived  subsistence  from  the  leafless  branches  of  trees,  in 
regions  covered  during  a  great  part  of  the  year  with  snow." 

We  may,  with  this  learned  author,  assign  the  northern 
limit  of  trees,  which  even  at  some  points  reaches  the  seven- 
tieth parallel  of  latitude,  as  the  bounds  to  the  wanderings 
northward  of  the  Siberian  Mammotli.  A  few  yeai-s  previous 
(1796),  Cuvier  announced  that  the  bones  of  elephants  found 
scattered  through  the  Quai^rnary  deposits,  or  Post-tertiary 
sands  and  clays,  and  the  upper  Tertiary  deposits,  belonged 
to  a  distinct,  as  well  as  extinct  species.  This  fact  suggested 
to  him  the  idea  of  the  existence  of  fomier  worlds  and  succes- 
sive creations  of  species,  and  from  this  moment  the  science 
of  Palaeontology  took  its  place  in  the  sisterhood  of  sciences. 
The  bones  of  the  Mammoth  and  the  mastodon,  the  rhino- 
ceros and  hippopotamus  were  shown  to  belong  to  extinct 
species  which  formerly  roamed  over  the  surface  of  Southern 
and  Middle  Europe,  and  not,  as  his  opponents  contended,  of 
luckless  inmates  of  Roman  menageries,  or  less  likely,  as 
others  alleged,  of  heathen  giants  sixty  feet  liigh,  who  lived 
in  the  age  of  fable. 

Organized  research,  led  by  the  gi'eat  French  Palceontolo- 
gist,  established  the  fact  that  the  Mammoth  was  indeed  once 
an  abundant  animal  in  Europe.  This  huge  elephant,  with  its 
cousin,  the  mastodon  {Mastodon  angustidens) ,  a  still  larger 
genus  of  elephants,  differing  in  the  structure  of  the  teeth,  was 
common  in  Middle  and  Southern  Europe ;  the  species  of  both 
genera,  like  the  elephants  of  the  present  day,  enjoying  a 
wide  geographical  range.  The  Miimmoth  ranged  from  the 
fortieth  to  the  sixtieth  parallel  of  latitude. 

Lartet,  one  of  the  founders  of  a  new  science,  Anthropologj/y 
has  brought  forward  additional  proof  of  the  former  existence 
in  Middle  Europe  of  the  Siberian  Mammoth,  and  that  from 
the  most  startling  sources. 

In  May,  1864,  this  French  geologist,  with  his  countryman 
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Vcrnueil  iiml  hit  Eiifrlish  niiltiralist,  Dr.  Kiilcoiier,  visited  Ibo 
cnvps  of  Pcrigord  in  the  tippartinciit  of  Dordogiie,  Fruiice, 
aiul  discoi-oretl,  in  llic  soil  ami  doliris  in  the  linttoni  nf  these 
eiivc«,  vurioua  sketchi's  of  nniinnls  ciirvinl  on  pieces  of  doer's 
hnrus  and  elejihant's  ivory. 

Wc  copy  from  nn  account  of  tlic  discoveries  made  hy  I^ir- 
tct  and  Christy  (prepared  by  (he  (rreut  Onnish  iintura]ist  ami 
arehteolo^at.  Professor  J.  Steenetrup.  for  a  Danish  Natural 
History  Journal,  published  at  Copenhngcn),*  drawings  that 
rival  in  iutcrest  the  RoscttA  Stone,  specimens  of  E^'ptiaii 
and  Assyriiin  scnipture,  or  the  i-emains  of  vVztec  art.  Fig.  I 
ris.  1. 


rcprcscnt-s  a  species  of  deer,  probably  the  reindeer:  Fig.  2 
an  elk, allied  to  our  moose  ;  and  Fig.  3  unmistakably  pictures 
the  head  of  the  wild  boar.  The  reader  may  puzzle  over 
Fig.  4,  but  let  liim  compare  it  carefully  with  the  restonition 
of  the  Hairy  Mammoth  (Elepfiai*  primiffptiiufi  Ubmieubaeb. 
Plate  1),^  which  has  been  recently  piibliiihed  l»y  the  Russian 
natunilist  Brandt,  from  which  our  drawing  is  a  little  re- 

*Tl<Uskiia  Ibr  iiopntneiT  tremaUairiKDr  of  XanirvliIciiBktlfen,  rdgivetnf  C  Fosh 
iijtC.  F.  LDtkGD.  3il  ■«..  Veil.  IV.  KJObeuhHTii.  Sea  ■■>[>  mir  SDCouDlof  Iheee  lUauovet- 
ip».  Vol.  I,  p.!t71.  Uken  Itom  tlu  Quknerly  Journal  of  Si'luiioc.I.oii<lon. 

tFlgnre  at  B  Hnlt?  Mammoth  engraveil  iin  a  piwe  at  clepbuiCi  iforf,  foimil  Ib 
lliH  MaiteldlneCari;  In  Ui«  ilepanmenl  or  Dortloznc.  rran':i>.    Takes  riom  a  pholnxjrio- 
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ilticpii,  and  111,  nil  off-hiuid  sketch  of  his  trophy  of  Iho  choM  J 
l»y  some  prehistoric  Cumiiiitigs  or  Baker! 

As  fippcimciis  of  liurlif-'st  iirt  tht'v  an-  tcdiiinly  eretliluble) ' 
and  nhnost  nuik  with  drawing  of  niiimidg  reprcsentpd  in  A»>] 
syriuu.  Egyptian,  or  Azt^-e  art,  at  least  surpassing  the  hiero-J 
glyphics  of  the  North  Atuerinin  Indians.    Tlic  pecnliar  shnpe  ] 
of  the  hpad  of  the  Siberian  Mammoth,  with  its  chamcteriHtie 
W]i-cui-vpd  eiiormons  tusks,  aud  trunk  hanging:  down  at  ease, 
and  ibc  hairy  muue.  which  no  living  species  of  elephant  pos- 
sesses, evinee  a  ejuiek  eye,  excellent  perceptive  powers,  aud 
an  artistic   ttJUeb  given  hy  the  prehistoric  ailist,  which  ceiv  J 
taiuly  diseovcrd  the  germs  of  dawning  art  in  the  Cuve-dweU^-l 
«r9  of  France. 

From  portions  of  several  sknila  and  a  single  lower  jaw  of  ] 
man  fonud   in  the  cnves  and  gravel-ltcdH  of  Europe,  aiiuto-  I 
mistd  of  high  authority  have,  we  cinnot  hut  think  too  hastily, 
referred  their  possessors   to  the  most  degraded  of  eavugftl 
races.  • 

The  has-reliefs  and  inlaid  sketches  of  our  cave-dwellers, 
rather  ally  them,  from  the  evidence  of  their  art-rematuB,  as  u 
very  high  authority,  I'rofcssur  Steenstrup  suggests,  to  the 
tribes  of  Eastern  Asia.     He  sUitea  that  Chamisso.  the  Italian 

graphlr  c<i|,y,  published  in  Uie  Daaiali  Porular  JoanifJ  uf  Nalural  RIsiiiit',  reduced 
one  tuir  IVaiii  tATtM'9  ori^oal  ilrawlng. 

About  UiD  suae  Uine  tlia  Uarquli  Vibraje  diicoTprcd.  on  iho  bankf  or  the  Vc»ire  in 
ItoHagne,  anoUwr  cD^cnibig  of  the  Miuitualh  mftde  ia  a  stab  e)r  Bluie.  In  apealEing  of 
Ibo  Mcnrkcf  or  UiB  4ketBhoa  hetay^.  "Thu  ■rtlsU  of  tbeAugFiiDhnTe  Hindu  no  i^iuiEa- 
tiiras.  mil  dulsd  hule  In  du  Suii^inil.  If  Uie  raugb  ckctcbei  or  art  m  Iti  Bnl  it(.-|ii 
uana  tu  lu  rud«,  Uus  trutbruIneH  ottbe  ftentinl  Ainns  ■»  shDw-n  in  be  *1  IfmI  •criipu- 
loiulj-  to^lHctsd.  IwUl<lUeaiMieiun)ilsBibib»filttteon  whicbUuiFalarapi'odutBil 
«itli  n  Ikw  BtrDko  ■  tuiinbal  of  the  ralnilsen.  The  itiRtur  ia  ivtireHiilwl  in  an  attlliidc 
Uia  IraltifttlDiiaB  iirwhiuh  it  ■arprlilng.  ItiellWHuna  wlU)  mi  msrivlug  of  the  bead  <>I 
Uerandeer  obtalnvd  Biw  lu  ao«  of  UieiWtloDs  of  the  ^usorlo.  larlcwar  «uc:h  raeu 
It  Meni  to  be  luadwlwlblo  tu  lUiipatB.  lliat.  lu  nuking  a  pnnljr  hnrlfal  dniwliie  or  k 
bead,  an  aboriElnal  abould  haw  precital.*  rapFwlnoud  (bat  of  an  elipbant.  b]'  the  »lila 
orwhiebnebnvaiWDttaDtlrfau&dtfW  raUBiiis  in  tbc  wme  conditiuns ur  Imrlil:  ind 
thai  blind  ehonca  bad  bam  a  >uni:iaiit  tiiide  (at  bin  lu  giie  In  hli  tkcti^R  oil  Ihc  charae- 
Wn  or  a  iiniboBi'Jillan  ol  whtuB  hkibWuiic  he  wu  Unantnl-"— Annalo4  dec  Sot«ic«a 
XitU'ellVF.iCH'r  T.  t,  p.  Sm.    I»I&. 

■UaligncU  a»Uiete  primitive  folk  b*te  b«sn  bj-eerlaln  lavinta  Kbd  populat-edenea 
wrllen.  Ihe  unkln.leit  blow  uf  all  hnit  been  rteall  by  Ok  Bcy.  I).  1,  llealh  iu  Uin  Lonilnn 
AnthMiiolugrlcuI  Rcrlvn,  April.  180;.  Hoadllf  acceiKlug  (lie  tiip(>osii>l  aiie-liko  torn  Of 
lliiiira£4.'.  bcicnii'd]'  jiropoouda  llm  tbei>i7  Uuu  Uie  "KitdiDU-midilviier*"  wareaii 
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traveller,  describes  in  his  ''Voyages,"  the  expertness  of  some 
tribes  of  North-eastern  Asia,  in  drawing  figures  of  animals 
on  walrus  tusks  and  the  teeth  of  the  sperm-whale. 

In  an  evident  zeal  to  make  these  people  a  connecting  link 
between  man  and  the  apes,  have  not  some  writers  exagger- 
ated, on  rather  slight  data,  the  degraded  and  savage  char- 
acter of  these  primitive  folk?  , 

Have  not  geologists  also  exaggerated  the  geological  age 
of  the  Stone  period,  carrying  it  too  far  back,  and  also  not 
bringing  it  near  enough  to  historic  times  ?  In  the  first  flush 
of  the  interest  excited  by  these  startling  developments, 
they  also  have  demanded  too  great  a  cold  for  the  climate 
of  Middle  Europe.  Associated  with  these  Mammoth  bones 
and  drawings  were  sketches  of  an  animal  like  the  Irish  elk, 
which  historical  evidence  tends  to  show  existed  up  to  the 
fourteenth  century ;  of  the  reindeer,  which  Caesar  refers  to  in 
his  Commentaries,  which  Boyd  Dawkings  thinks  must  have 
lived  in  Northern  Scotland  as  late  as  the  twelfth  century,  and 
which  remained  in  Denmark  up  to  the  sixteenth  century ;  of 
the  bison,  which  still  survives  in  Lithuania,  the  urus,  au- 
rochs, or  Bos  primigenivSy  which  is  said  to  have  lingered  in 

who  were  taught  to  speak  by  men  of  the  Aryan  race  who  shared  the  land  with  them,  or, 
as  the  December  nvmber  of  Blackwood  has  it,— 

** Anthropologists  say,  sfter  man  had  his  birth. 
There  were  two  liunian  races  pomeMing  the  earth ; 
One  gifted  and  graced  with  articulate  speech, 
And  another  that  only  could  gabble  and  screech. 

The  Aryans  could  speak,  and  coald  bnlld,  aud  could  plongh. 
And  knew  most  of  the  arts  we  are  prsctising  now;  * 
But  the  Dnmbies  that  dwelt  in  those  Tile  Kitchen-middens, 
Weren^  flt  but  to  do  their  superior's  biddings. 

So  an  Aryan  went  forth  to  cmllghten  these  others. 
And  to  raise  them  by  speech  to  the  lerel  of  brotliers; 
On  the  Mutes  of  the  Middens  be  burst  with  eclat. 
And  attempted  to  teach  them  the  syllable  Pa.'* 

The  rather  infantile  science  of  the  Anthropological  Keview,  pat  into  easy  ver.«c,  doei 
not  state  whether  Aryan  implements  and  relics  have  been  found  in  the  KjoirkcunKPd- 
dings.  But  thus  fwr  has  any  eridence  of  an  intennixtiii*e  of  two  races,  one  so  much 
higher  than  the  other,  been  found  in  Denmark  during  the  Stone  Age  ?  Wo  shall  wait  pa- 
tienUy  for  a  few  pertinent  facts ;  meanwhile,  in  these  days  of  equal  rights,  advocating 
E^JcekenmoBdding  suflVage ;  believing  that  they  were  bom  witli  all  their  senses  anil 
fiicalties  such  as  they  were,  and  stood  on  the  same  level  with  their  Finnish  and  Lapland 
allies  or  representatives  of  later  times. 
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Switxcrland  up  to  the  sixteenth  cciiturj\  niid  tlio  wild  boar,.fl 
still  nlnitidiint  in  Ci'iiti-iil  Eurojio. 

Tlic  Miimmoih,  tliuu,  wna  liuiited  in  middle  Kiirugie  hy  | 
hardy  race  of  men  (tlio  Reioducr  Folk),  suvufie,  it  is  Irue^fl 
lint  who  w^ioKIcd  liie  epear,  and  shot  Hint-headed  iin-ows  atl 
the   enomiuus   bca^ta   they  hiiutcd ;   and,  resting  from    thitM 
fattguea  o£  the   liunt,  engraved  on  ivory  •   the  animals  Hlaiu'. 
hy  tliem  with  a  sort  of  hai-d-pointed   style ;  whose  wives 
probalily  made  gnmients  of  skins  sewed  with  delieate  bone 
needles,  and  whose  families  seemed  to  have  been  well  boutcd 


■cem  tn  hnrg  cKWllvcl.  Ltaw  iin<l  arrow-taeiuls  witli  bnrbti  ImiiOB,  and  d^iBgrri.  Nil 
kiiKli  otOMaii  eurvud  Hhapca  n|il  for  (cniilnKUie  fkliii  iii-l  ilniilu'  olifccti,  awla  anil 
nen'lloe  nrcnnalilornlili!  llniiiHiss,  wtlh  eyu«  Ut  for  Ihe  piuinge  of  a  tbreail;  hancltrv  an 
found  In  qnaiiillit.  anit  soms  unUnlttiod  aperUncDS  B)iaw  Uio  truobleiiamB  mtxli  bjr 
which  thoo  inphniDBDU  wre  brought  to  a  Ilnlihed  condition. 

"  The  Brt  prodacia  of  Uw  Itelnduor  people  wbo  Inlmbited  Fiance  are  of  pgrticnlftr  In- 
(i>Tei.[.  The  decorallDna  on  many  |nit«  and  ImplemeaU,  conflating  or  ainipla,  alraljthr, 
anfculnr.  or  eroiaed  llnvf.  vihJIilt  n  certain  sense  fur  beuui;' ;  lint  the  drnwlnK>  ot  ani- 
mal*, aa  dlacuTcred  by  MM.  Laitel  auil  UamBou.  are  still  mare  surpiirlng.  Thoy  an 
moally  fanod  eograved  an  bonc.i,  but  alto  on  lUite,  Those  fbnnd  by  K.  Gairlgou 
represent  heads  and  talis  of  finbus:  Ihuee  Id  potseailan  of  M.  Lortct  represitii  lais« 
mammals,  among  whii^b  ihorelDdeurls  eanily  rctiognliwl  by  iha  nntlera.  UoBtof  ihesa 
ilrawlB^  OMDpy,  eei  calaly.  merely  Ihnt  rank  in  art  as  a  schoaltmy'i  attouipts  on  Ihe 
wall,  In  order,  as  a  llllle  nephew  of  mine  ohssnBd,  to  ilertie  pliuuure  friim  lU  ron- 
mnplaUan,  Many  of  those  drawing*  only  furnish  ni  with  the  Idea  of  bomeil  rumi- 
nant* in  general,  teavlng  to  our  cholec  to  detect  llin  illirctenue  belweeo  uxen,  ebeep, 
and  goatt;  olhar*.  bowuTrr,  are  anlBclenUy  I'huraiticrinLli;  to  enable  n*  lo  rerog- 
nil*  the  auluml  al  once,  altbongh  the  proiHirUoni  are  somewbol  fnully.  Ths  miialer- 
ptfTf  in  r.arlet's  ooIlwUan  Is  a  handle  carveil  fnini  tlie  onllers  of  a  relnilivr,  a  real 
aculplnred  work,  the  body  of  the  animal  being  so  turned  and  twleivdi  Ibnl  It  Ibrma  ■ 
hinUle  Ibr  a  boy's  hand.  All  other  drawln?*  are  Id  (harp  and  llrm  onUlnes,  jtiaTod 
n|>nn  lh«  siirlUco  uf  the  bone,  and  It  may  bo  teen  thai  die  nrtirt,  lu  wniklng  It,  lamed 
the  bone  in  Tatioui  Ulrei:tlons,  sotna  of  the  lines  ehowtng  a  Hat  mstde  lOTDvd  turlkee. 
Uany  of  these  ilrawiagB  an  known  lu  llic  public  by  Uio  IreatlFei  of  Larlel  anil  Cbrteiy 
on  the  rsTM  of  Perlgonf ;  but  I  can,  from  my  own  biapvelfoB,  asspri  ihni  Uivre  exist  In 
that  DullecUoa  moo/  oitien,  and  those  highly  charariertaiic.  Tbiis  I  rreoniiy  saw  In 
nir  frfend  Desor**  cnllei^linn  two  planter  rasUOf  pleeeifnanil  In  aheap  nf  iHinea  of  Ihe 
Reindeer  pertod,  at  MadolBino,nearTunaefL(af«lDgiie).  Itlsaklndnfkitehcn-mi'trlan 
at  Ihe  fool  nf  a  rock,  about  anaen  mlltrea  long,  M*eii  mMrcs  broad,  and  two  :iiid  a  half 
m^lren  thli'k.  In  Uie  middle  some  homHu  remalBS  were  tbnnd.  One  of  these  pleeeilsn 
broken-off  femur  of  a  swan.  The  animal  cjirved  apon  11  hns  n  short  Ihick  tall,  n  lung 
slmlglil  bark  and  lieUy,  die  heail  and  the  luwerparuaf  the  feel  arewiuitlug:  aiig-iagllne 
ainngihe  back,  Imitating  somewhat  rudely  tbeBupcctnf  the  reindeer  in  summer,  when 
the  long  wlntor-halr  still  hang*  In  Ooets  nbanl  the  back,  whdsl  Ibo  tAlly  thowr  already 

hair  of  iho  ihroiL  Thesewmdlsanngmeut  ellherofa  ftnnuror  aiibia.  Jl  ropr«taDta 
two  ivIndiMr*  (iillowlng  each  otlier  (  ?l,  the  one  lining  known  by  lu  iinilcailnn  nf  ia>U 
lor*.  FnnhBT  etiilotaUnna  will,  nu  doubt.  Inoreaso  out  tnueury  nf  art  |iroiUir>t>  of  tliv 
reindeer  penod."  — iVoot.i 


THE   HAIRT  MAMMOTH.  31 

in  caves  and  rock-shelters  and  rude  huts,  at  a  period  long 
before  the  first  dawnings  of  history. 

So  far  from  being  lower  than  Australians  and  Hottentots, 
they  may  have  been  the  ancestors  of  the  Calmucs  and  Fins 
and  Lapps.  Living  near  glaciers  which  descended  into  the 
plains  of  France  down  the  slopes  of  the  Alps  and  Pyrenees, 
which  brought  Alpine  and  ice-inhabiting  animals  close  to 
their  hunting-grounds,  they  yet  chased  the  boar  through 
the  forests,  the  elk  through  the  morasses  and  grassy  inter- 
vals, and  pursued  the  musk-ox,  the  roe,  the  chamois,  ibex, 
Pyrensean  deer,  and,  most  abundant  of  all,  the  reindeer,  over 
the  snow-fields  lying  on  the  hills  and  uplands ;  and  in  the 
lower  plains  and  valleys  w^atched  by  night,  made  Jiideous  by 
the  cries  of  the  cave-hyena,  for  the  Mammoth  and  mastodon, 
the  cave-bear,  the  lion,  tiger,  and  tichorhine  rhinoceros,  as 
they  came  from  their  retreats  to  slake  their  thirst  at  the 
river  bank. 

Professor  Carl  Vogt,  in  "The  Primitive  Period  of  the 
Human  Species,"  translated  for  the  Anthropological  Eeview, 
has  given  the  most  recent  and  more  moderate  views  regard- 
ing the  Stone  Folk.  With  Lai-tet  and  Christy. he  divides 
the  Stone  Age  into  two  periods  :  first,  the  "  Cave-hecir  epochs 
distinguished  by  large,  now  extinct,  species  of  beasts  of 
prey  and  pachydermata,  rude  flint  implements,  coarsely 
worked  bones,  and  long  cranial  forms  of  a  strong  race  of 
men ;  *  and  second,  the  Reindeer  period ^  characterized  by  the 


*'*In  endenvoiinpTf  trom  the  diecoveries  hitlierto  made,  to  form  conclusions  respect- 
ing the  civilization  of  this  lon^^headed  (infen*ing  iVom  the  Nennder  skii  11),  powerful, 
tall,  nnd  strong  )»rimitiveman,who  lived  by  the  side  of  the  cavc-benr  und  the  mnm- 
moth,  we  jici-ceive  that  already  then  he  honoured  his  dead  by  bun  ing  ihcni,  probably 
in  a  ci-ouching  position,  in  grottoes  closed  with  slabs;  and  that  he  furnished  them  with 
meat  and  arms  for  their  Journey  into  another  world.  He  knew  the  uso  of  ihe,  and  con> 
stnictcd  hc.'U'ths,  where  he  roasted  his  meat;  for  of  potteiy  the  traces  are  but  few.  He 
broke  the  long  bones  of  the  larger  animals  in  a  systematic  manner,  in  order  to  extract 
the  marrow;  and  also  the  skull,  to  obtain  the  bruin.  His  implements  or  weapons  con- 
sist of  rude  hatchets  and  knires,  which  were  struck  off  fVom  a  flint  block  by  another 
stone;  and  of  worked  bones,  employed  for  handles,  arrows,  clubs,  or  awls.  Such 
pieces  as  look  like  pike  or  arrow-heads  never  hhow  any  grapple-hooks,  but  smooth 
sides.  This  wild  primitive  man,  tlie  wildness  of  which  is  indicated  by  his  terrible  super- 
ciliorj'  arches,  nevertheless  endeavored  to  oniamcnt  hin  person  with  pejfjrute<l  pieces 
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nortlitTii  fniiim  of  a  coM  climate,  liy  banuncred  stone  wea^-1 
jKins.  carvcil   mid   nrlfiilly  dt'conited   Imnes.  and    the  short 
skulls  nf  a  gmall  and  moro  dL-Uoatrly  coiistrui'tcd,  Uiit,  ul  all 
GVetits,  a  very  intelligent  art-endowed  ratie  of  men." 

But  is  it  nut  positihlc  that  the  two  races  lived  contempo- 
nmeoiisly?  The  Reindeer  Folk  umy  have  inhabited  the 
upper  valleys  and  hills  near  the  Alps  and  Pyrenees,  which 
send  spurs  into  Southern  and  Central  Fmnco.  They  were, 
poHiaps, mountaineers,  and  the  auimals  nssoeiated  with  tlicui, 
and  most  charactcristit;  of  the  period,  were  alpi»«  and 
northern  speeiea.  Like  the  Lapps  and  Fins,  the  men  were 
dwarfed,  and  mure  delicate,  and  perhaps  mure  active-minded 
and  iugenious  tliau  the  Flint  Folk.  So  far  frum  dwelling 
exclusively  in  caves,  thoy  may  have  lived  in  akin  lodges  in 
summer,  and  lu  wooden  or  snow  huts  in  winter. 

Their  neighlrors,  the  Flint  Folk,  or  Lowlanders.  a  taller 
and  stronger  nice,  meantime  inhabited  the  plains  of  Northern 
France  and  Belgium,  England  and  Ucnnany.  and  the  fauna 
was  made  up  of  the  Mammoth,  mastodon,  and  rhinoceros, 
horse,  cave-hoar  (which  was  much  more  abundaat  than  with 
tiic  Reindeer  people),  bison,  aurochs*,  and  deer,  which  iu- 
bahited  the  moi-c  genial  and  fertile  plains. 

Taking  this  view,  tlie  supposed  great  length  of  the  Stone 
Age  is  much  reduced  ;  it  explains  bow  two  such  dissimilar 
races  lived  side  by  side,  just  us  the  Lapps  and  Fins  lived 
twenty  ccnturiea  siuce,  not  far  from  the  Ckdts  and  Tartars, 
on  the  mountainous  parts  of  Eumjie  and  the  liurders  uf  Asia ; 
and  while  the  climate  was  colder  on  ^the  highlands,  on  the 
plains  of  Middle  Europe  it  was,  probably,  much  as  descrilwd 
by  Tacitus  and  Ciesar. 
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In  our  own  land  the  Mammoth  was  associated  with  the 
Mastodon  giganteus.  Herds  of  the  Siberian  Mammoth  found 
their  way  across  Behring's  Straits  into  Alaska,  as  their  re- 
mains occur  in  the  greatest  abundance  at  Eschschohz  Bay. 
The  explorations  of  Mr.  W.  H.  Dall  show  how  common  it 
must  have  been  to  the  southward  in  the  Yukon  Valley.  It 
seems  to  have  extended  southward  in  America  as  far  as  the 
parallel  of  40^,  as  remains,  found  at  several  localities  in  Can- 
ada, have  been  referred  to  this  species. 

Professor  Leidy  has  claimed,  on  partial  evidence  (a  com- 
plete skull  not  having  yet  been  found),  the  existence  of  a 
truly  American  species  of  elephant  {JSlepha.s  A^iiericana)  ^ 
representing  in  the  new  world  the  European  and  arctic 
ILiiry  Mammoth.  This  species  replaced,  in  the  warmer  parts 
of  our  country,  the  Siberian  elephant.  Its  remains,  like 
those  of  the  mastodon,  are  found  at  the  bottom  of  swamps 
and  in  the  upper  strata  of  river  sands.  It  should  be  borne 
in  mind  by  the  reader,  that  these  deposits  of  river  alluvium 
are  the  most  recent  of  the  deposits  of  the  post-tertiary  age. 
They  should  not  be  confounded,  as  they  often  are,  with 
the  true  glacial  or  drift  deposits,  which  were  thrown  down 
at  an  immensely  earlier  period,  so  far  as  known  facts  teach 
us.  In  the  Northern  States,  at  least,  we  had  the  following 
succession  of  events  antedating  the  appearance  of  the  Amer- 
ican elephants,*  including  the  mastodon,  though  this  does 
not  preclude  their  existence  southwards,  where  the  climate 
was  hotter.  The  warm  climate  of  the  latest  Tertiary  (Plio- 
cene), in  which  the  temperature  of  New  England  and  the 
Northern  States  may  have  been  like  that  of  the  Gulf  States 
at  the  present  day,  gave  way  to  the  arctic  cold  that  brought 
with  it  the  snows  and  glaciers  of  the  true  Glacial  epoch,  the 
period  which  separates  the  Tertiary  from  the  Quartemary 


*"The  American  elephant  ranged  flrom  Georgia,  Texas,  and  Mexico  on  the  eouth,  to 
Canada  on  the  north,  and  to  Oregon  and  California  on  the  west The  species  ap- 
pears to  haye  been  most  abundant  to  the  south,  in  the  Missisbippi  Valley,  it  preferring 
a  wanner  climate  than  EUphtu  primigeniutJ* ^{J>A3XK.) 
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periods.  For  ages  the  Ice  King  held  sway  over  this  im- 
mense territoiy.  The  walrus,  and  perhaps  the  musk-ox,  the 
white  bear  and  arctic  fox  occupied  the  land  that  had  perhaps 
shook  beneath  the  tread  of  the  Megatherium  and  Boothe- 
rium,  the  American  lion  and  the  mastodon  and  elephant; 
and  the  creeping  willow  and  procumbent  birch  and  lowly 
cranberry,  the  snow  white  Arenaria  greenlandica^  and  other 
arctic  plants  succeeded  the  gaudy  flowers  and  luxuriant  for- 
ests of  the  latest  Tertiary  soil. 

Centuries  after,  the  continent  slowly  sinks,  perhaps  six 
hundred  feet ;  the  sea  laves  the  foot  of  the  White  Moun- 
tains ;  the  temperature  is  raised  and  the  glaciers  have  re- 
treated to  the  Alpine  valleys.  This  is  the  period  of  the 
Leda  days,  in  which  bones  of  the  bison  and  walrus  are 
found.  But  not  until  a  later  and  still  warmer  period,  that  of 
the  rearrangement  of  these  sands  and  clays  into  lake  shores 
and  fertile  river  intervals,  does  the  Mammoth  (so  far  as  fos- 
sil evidence  goes)  seem  to  have  flourished  abundantly. 

The  remains  of  the  mastodon,  found  lately  in  Indiana  and 
stored  in  the  museum  of  the  Chicago  Academy  of  Science, 
occurred  in  a  peat-swamp  four  feet  beneath  the  surface,  over 
a  bed  of  marl  containing  fresh-water  shells.  This  willow 
swamp  had  been  flowed  by  the  beaver,  as  its  dam  and  evi- 
dences of  its  lakes  were  still  remaining.  Indeed,  there  are 
accounts,  which  however  need  confirmation,  of  mastodons' 
bones  being  found  in  the  Western  States,  associated  with 
arrow'-heads  and  other  Indian  relics,  as  if  the  creature  had 
been  mired  in  some  "lick,"  and  killed  by  Indians.  We  shall 
eagerly  look  for  fresh  discoveries  in  this  direction  by  our 
Western  naturalists.  The  mastodon  seems  to  have  been 
more  abundant  in  the  Middle  States  than  the  Mammoth. 
The  habits  and  geographical  range  of  the  two  animals,  how- 
ever, seem  to  have  been  very  much  the  same.  The  true 
home  of  the  earth-shakers  was  the  Sivalik  Hills  at  the  foot  of 
the  Himalayah  Mountains,  seven  fossil  species  of  elephants, 
and  three  of  mastodons  having  been  found  there,  besides  the 
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living  species  of  elephant.  A  species  of  mastodon  inhabited 
the  Pampas  of  Brazil,  the  bones  having  been  found  in  the 
bone-caves  near  Rio,  and  the  Mastodon  Huniboldtii  lived  in 
the  Andes.  The  Mastodon  giganteus  .lived  on  the  spruce 
and  fir  trees.  The  food  of  the  tropical  existing  species  is 
well  known  to  consist  of  the  leaves  and  succulent  branches 
of  trees. 

It  must  seem  strange  to  many  of  our  readers  to  have  had 
introduced,  as  a  characteristic  feature  in  our  landscapes  of 
prehistoric  times,  herds  of  wild  elephants  much  exceeding 
in  size  the  tamed  imported  specimens  that  march  servilely 
through  our  towns  and  villages.  How  would  the  children 
of  to-day  grin  and  wonder  with  patriotic  glee  should  a 
squad  of  veritable  American  elephants  stalk  through  the 
gaping  throng  1  Such  fortune  fell  only  to  the  lot  of  the  pre- 
historic urchin.  What  glorious  times  were  those  when  the 
children  of  the  Mound-builders  perhaps  trooped  on  gala  days 
of  antediluvian  rejoicing,  to  sec  trained  lions  and  learned 
horses  exhibit  in  the  circus  of  those  days  (if  the  Prcadamites 
were  circus-goers)  ;  saw  the  megatherium  fed,  the  hunger  of 
the  mcgalonyx  and  mylodon  appeased  with  small  forests  of 
saplings,  and — crowning  delight  of  all — rode  on  the  backs 
of  docile  Mammoths  and  more  than  elephantine  mastodons  f* 

*The»e  animals  may  possibly  have  been  in  America  contemporaries  of  the  earlleat 
races  of  men,  as  some  of  the  species  or  allied  forms  are  now  proved  to  have  bean  in 
Europe. 

Prolbssor  J.  Marcou  states  that  human  bones  have  been  found  either  in  the  bone- 
beds  of  the  Natchez  quartemary  deposits,  or  in  strata  lying  over  them.  Regnrdinftthe 
qneslion  whether  man  was  really  contemporancons  with  the  Mammoth  mid  the  quar- 
temary mammals,  Professor  Dana  states  that  '*  in  North  America  there  are  no  known 
acts  snfficientiy  well  antbenticiued  to  be  here  repeated/' 

Professor  Dana,  in  his  Manual  of  (>eology,  cites,  among  the  characteristic  mammaln 
of  this  period  in  North  America,  the  great  beaver  (Cattorcides  Okio?.njiu\  the  JSiwri 
lat{fron»  Leidy,  a  species  much  larger  than  the  existing  buflTalo,  and  a  ;reniiM  of  ox 
{.Dootherium)  related  to  the  musk-ox.  A  species  of  stag  {Cerrut  Americunua  I<eidy), 
larger  than  the  great  Irish  Elk,  and  the  American  Post-tertiary  lion  {FttlU  ntrox  Leidy), 
about  as  large  as  the  fossil  lion  of  Britain.  Other  gigantic  mammals,  siicti  as  tiic  Meyu- 
lonyx  and  Megatherium  and  Mylodon^  inhabited  the  Mississippi  Valley,  as  tliei**  bones* 
are  found  associated  in  the  famous  Natchez  bone-locality  with  remains  of  the  horle, 
bear,  elephant,  and  mastodon,  now  known  to  have  been  a  resident  of  North  and  South 
America  long  before  Columbus  made  his  voyages. 


REVIEWS. 

TuE  Popular  Scebncs  Review.    London  (Qaarterly). 

The  October  number  contains  a  very  valuable  and  beautiftilly  illoBtra- 
ted  article  on  the  Microscope  in  Geology  by  David  Forbes,  of  which  we 
make  use  on  another  page.  —  Dr.  M.  T.  Masters  attempts  to  answer  the 
question,  Why  the  Leaves  fall  ?  After  discussing  several  reasons  given, 
he  thinks  *'  on  the  whole,  then,  of  all  the  assigned  causes  for  the  fall 
of  the  leaf,  this  last,  dependent  on  an  alteration,  or  rather  on  a  new 
growth  in  the  leaf  itself,  is  the  most  important,  and  probably  the  only 
one  of  itself  sufficient  to  produce  the  result.'*  This  new  growth  is 
thus  described  flrom  Von  Mohl's  account.  *'  Shortly  before  the  fall  of 
the  leaf,  there  begins  to  be  formed  a  very  delicate  layer  of  cells,  the 
growth  of  which  is  ft'om  above  downwards,  so  that,  beginning  ftom 
the  axillary  side  of  tlie  leaf,  and  gradually  extending  downwards  and 
outwards,  nearly  at  right  angles  to  the  long  diameter  of  the  cells  of  the 
leaf  stalk,  at  any  rate  at  right  angles  to  the  plane  of  the  leaf,  it  effects 
a  gradual  separation  between  the  stem  and  the  leaf,  as  effectually  as  a 
knife  would  do."  These  changes  of  tissues  and  consequent  fall  of  the 
leaf  are  not  wholly  due  to  a  change  of  seasons  **  f^om  wet  to  dry,  or  ftx>m 
hot  to  cold,  for  it  not  unft'equently  happens  that  if  a  tree  be  stripped 
of  its  leaves  in  summer,  it  forms  during  the  autumn  new  ones,  which 
remain  on  the  tree  during  the  greater  part  of  the  winter,  or  at  any  rate 
until  long  after  the  usual  period." 

Dr.  £.  R.  Lankester  gives  a  very  useftil  article,  well  illustrated,  on  the 
Flat- worms  or  Planarians.  The  subjoined  table*  presents  the  latest 
views  as  to  the  classification  of  Worms  taken  IVom  Peter's  and  Caiiis 

*A  TABULAB  VIEW  OF  THE  CLASSES  AND  ORDERS  OF  VERMES. 

Sub-kingdotm  Vermei, 
Class  L  Annulata  (lUnged-wonns). 

Orders :  Polychceta  (Marine). 

Oligochata  (Land  and  Fresh>water). 
Discophara  (Leeches). 
Class  II.  Gephyrea  (connected  through  the  Sea-cucumbers  to  Echinodermata). 

Orders:  Sipunculua,  etc. 
Class  III.  Rotifera  (connected  to  Arthropods  and  Turbellaria). 
Orders:  CfpAo2o<ric^ (Wheel-animals). 

OiUttrotricha  (Hairy-backed  animals,  Cbsetonotus). 
Class  TV.  Kemaidminiku  (Round-worms). 

Orders :  Nematodes  (Thread-worms,  Vinegar-eels,  etc.) 
Gordiaeea  (Hair-worms). 
Aeanikocepkaii  (Echinorhynchus). 
Class  v.  PUttyelminikea  (Flat-worms). 

Orders :  T\trbellaria  (Planarians  and  Nemertians). 

Trenuitodet  (Flukes,  King's  Yellow-worms). 
Ceitodea  (Tape-worms). 

(86) 
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Handbook  of  Zodlogy  (Leipzig,  1863).  We  might  say,  however,  that  the 
more  conservative  zo51oglst  would  substitute  class  for  sub-kingdom,  and 
order  for  class,  considering  the  worms  as  a  class  of  the  "  type,"  ^Vbranch," 
or  ** sub-kingdom"  Articulata.  Such  tabular  lists  of  different  classes  of 
the  animal  kingdom  we  design  to  give  from  time  to  time  in  the  Natural- 
ist. The  Botifera,  or  Wheel-animalcules,  placed  by  Dana  and  other  au- 
thors among  the  Crustacea,  seem  to  the  author  to  belong  more  properly 
with  the  Worms,  connecting  the  latter  with  the  Crustacea.  He  also  notices 
the  growing  opinion  among  zoologists,  that  the  majority  of  the  Infusoria 
may  be  classed  among  Vermes,  near  the  Turbellaria,  or  Flat-worms,  of 
which  the  dark,  flat,  leach-like  worms  abounding  in  our  pools  and  on  the 
seashore  are  examples.  Their  wonderflil  powers  of  reparation  of  injuries 
has  been  studied  by  Dug6s,  who,  by  slicing  them  with  scissors,  produced 
individuals  with  double  heads  and  tails,  and  other  modifications  of  form. 
The  curious  modes  of  reproduction  are  thus  noticed :  — 

The  Turbcllarlans  propa^^ste  either  by  eggs  deposited  and  fertilized  in  tlie  water,  several 
eggB  being  often  deposited  In  one  mass  of  yolk  (like  what  was  observed  by  Dr.  Carpenter  In 
the  Dog-whelk),  or  by  the  growth  of  young  ft*oni  internal  buds  or  psend-ovo,  like  the  larv» 
of  Cecidoniyia,  or  by  transverse  fission.  Both  Neniertians  und  I'lanurlans  exiiiblt  these  three 
methods.  The  young  either  develop  directly,  bocuiuing  slniilnr  to  their  parents  at  once,  or 
they  exhibit  a  Jointed  ringed  structure  (like  Annelids),  sometimes,  too,  carrying  bristles,  as 
has  been  lately  sliown  by  Mr.  Alexander  Agassiz,  both  in  Planarlans  and  Neniertiuus,  and 
then,  as  they  grow  older,  lose  their  jointed  appearance  and  setse;  or  the  egg  hutching  results 
in  a  larva  {Pilidium)  which  is  totally  unlike  the  psrent,  and  trom  the  body-wall  of  which  a 
small  worm-like  animal  grows  and  separates,  leaving  the  bulk  of  the  Pilidlum  to  perish.  This 
last  eye  is  very  similar  to  that  observed  by  Johannes  Mueller  in  certain  star-llshes.  As  in  tlie 
Eehinoderms,  so  in  the  Turbellaxians,  there  appears  to  be  no  rule  as  to  the  method  of  devel- 
opment; nearly  allied  forms  may  present  the  most  diverse  eondltions,  the  one  passing  througli 
a  larval  stage,  and  the  other  developing  directly  in  the  most  capricious  manner. 

Dr.  Richardson  writes  on  the  Physics  of  the  Brain,  and  concludes 
fh>m  experiments  in  freezing  certain  parts  of  the  brain  in  animals,  and 
other  like  experiments,  by  which  the  functions  of  the  diflTcrent  parts 
or  ganglia  are  determined,  **that  impressions  are  physical  realities, 
stamped  as  it  were  on  brain  matter,  each  distinct  and  perfect  when 
the  matter  on  which  it  is  set  is  in  condition  for  motion.  Everything 
we  remember  is,  I  doubt  not,  thus  imprinted  on  the  brain,  on  infinite 
points  of  brain-substance,  each  independent,  free,  and  capable  of  motion 
when  the  whole  mass  is  charged  with  force.  The  brain,  in  fact,  is  a 
world  within  of  the  world  without  that  it  has  received  in  the  course  of 
its  waking  life." 

When  we  see  what  the  micro-photographer  can  thus  do  in  putting  physical  impressions 
on  what  seem  inflnltesimal  points  of  matter,  and  when  we  know  that  tliere  is  no  asblguoble 
limit  to  this  art,  It  is  no  crude  Infbrence  that  In  the  vast  surflicc  of  the  gray  matter  of  the  brain, 
in  those  cerebral  lobes  of  which  I  have  spoken,  myriads  of  points  of  matter  are  thus  Impres- 
sed,—points  of  matter  floating  in  that  eighty-four  i>erceut.  of  water,  of  which  the  brain  Is  made 
np. 

One  more  Act  relating  to  the  physics  of  the  brain,  as  taught  by  experiment,  and  I  have 
done.  We  have  seen  that  when  the  anterior  cerebral  ganglia  are  destroyed  for  a  time,  an 
animal  moves  impulsively  fbrward,  and  that,  when  the  cerebellnm  is  destroyed,  the  animal 
moves  impulsively  backwards.  This  indicates  the  existence  of  a  balance  of  power  between 
tbMe  centres  (or  ganglia) ;  a  balxmce  which  is  also  detectable  between  other  centres.  It  is 
tiierefbre  a  fiilr  infbrenoe,  that  every  centre  of  power  in  the  brain  is,  during  healthy  states. 
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fhfnketMj  balasocd,  and  that  wliat  li  eaUed  a  well-balanecd  mind  la  really  a  properly  balaneed 
brain.   By  this  reading  we  explain  many  phenomena  of  llTlng  action  othcnrlae  Inexplicable. 

Among  the  reviews,  a  kindly  word  of  welcome  is  given  the  Natural- 
ist.—  MM.  Bert  and  Bloudeau  have  been  experimenting  on  tlie  contrac- 
tions of  the  Sensitive  Plant :  — 

M.  Blondean  experimented  on  plants  with  the  Induced  fralvanic  eurrent  of  a  Rnhmkorff^ 
eoll.  lie  •ubmlttcd  three  plants  to  the  Influence  of  Hmj  electric  current.  The  first  was  ope- 
rau>d  on  for  Ave  minutes;  the  plant  when  left  to  Itself  seemed  prostrated,  but  after  a  while  (a 
quarter  of  an  hour),  the  leaves  opened,  and  it  seemed  to  recover  Itself.  Tlie  S4'eond  was 
acted  on  for  ton  minutes.  This  specimen  was  prostrate  for  an  hour,  after  which  it  slowly 
reeovered.  Tlic  third  specimen  was  galvsnlzcd  for  twenty-five  minutes,  hut  It  never  recov- 
er!^ and  In  twenty-four  hours  it  had  the  appi>arance  of  a  plant  struck  by  lightning.  A  fourth 
plant  was  etlterlsed,  and  then  exposed  to  the  current.  Strange  to  say  the  latter  had  not  any 
dPeet*  the  leaves  remained  straight  and  open:  thus  proving,  says  M.  Blondeau,  that  the  mode 
of  contraction  of  the  leaves  of  the  sensitive  plant  is  in  some  way  allied  to  the  muscular  oon- 
traotlon  of  animals. 
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BOTANY. 

MoicsTROUS  Flowers  of  Hadenaria  fimrriata. — Mr.  W.  W.  Dens- 
low,  of  New  York,  fonnd  last  snmraer  a  spike  of  this  orchid  with  all  the 
flowers  abnormal,  spnrless,  and  ft'ingeless.  A  few  of  the  flowers,  exam- 
ined by  me,  exhibit  the  following  peculiarities.  All  of  them  are  dimerons, 
even  to  the  ovary.  The  most  reduced  has  the  perianth  simply  of  two 
sepals,  anterior  and  posterior,  and  the  anther  and  stigma  nearly  normal : 
no  vestige  of  petals.  The  others  have  a  perianth  of  four  pieces,  resem- 
bling the  normal  sepals,  no  labellum,  and  generally  two  anthers,  alter- 
nating with  the  inner  pieces  of  the  perianth.  One  of  these  anthers  is 
occasionally  somewhat  petaloid,  but  with  one  or  both  the  cells  well 
formed,  although  more  separated  on  the  petaloid  connective ;  the  pollen 
and  the  gland  nearly  normal.  In  one  flower  the  two  opposed  anthers  are 
exactly  similar,  and  nearly  normal,  but  with  the  slender  tip  of  the  cells 
more  curved,  so  that  the  glands  which  are  contiguous  in  pairs,  are  up- 
turned. The  stigma  is  central  and  symmetrical.  In  more  than  one  flower 
there  is  an  attempt  at  a  second  pair  of  anthers,  within  and  alternate  with 
the  others ;  one  of  these  is  occasionally  well  formed,  and  the  other  rudi- 
mentary.—  A.  Gray. 

The  Elder  (Samducus  Canadensis)  as  a  native  plant. — The  responses 
to  our  inquiry  are  generally  in  favor  of  the  affirmative.  The  most  ex- 
plicit testimony  received,  however,  is  the  following,  from  our  excellent 
correspondent,  Mr.  M.  S.  Bebb.  He  writes:  **I  never  saw  Sambucua 
Canadensis  out  of  a  fence  corner ;  but  my  father  who  was  born  in  South- 
em  Ohio  in  1802,  and  who  remembers  distinctly  the  flrst  White  and  Red 
Clover,  Blue  Grass,  and  Black  Mustard  he  ever  saw, — he  lived  in  the  back 
woods  nine  miles  fh>m  any  settlement,  when  Cincinnati  and  Marietta 
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were  mere  hamlets, — declares  that  the  Elder  was  abundant  on  the  islands 
of  the  Dry  Fork  of  the  White-water  River,  in  the  earliest  settlement  of 
the  coantiy;  that  he  remembers  very  distinctly  making  *  spiles'  of  its 
stems  when  tapping  sugar- trees,  and  that  it  was  a  great  pest  in  low  bot- 
tom-lands, and  had  to  bo  eradicated  with  much  labor  when  clearings  were 
made."— A.  Gray. 

German  Ivy,  so-called,  floweiung  undek  peculiar  circumstances. 
— Mr.  L.  H.  Brown,  of  Dayton,  Ohio,  informs  us  that  branches  of  this 
delicate  climber,  cut  in  October,  were  carried  into  the  house  and  hung 
around  plcturc-fhtmes  upon  the  walls  of  a  room  in  which,  until  winter  set 
in,  there  was  no  fire.  In  about  three  weeks  they  began  to  put  forth  blos- 
soms, which  have  never  been  seen  upon  the  plants  growing  in  soil,  and 
they  have  kept  on  blooming  for  several  weeks,  the  vine  growing  treelj. 
The  old  leaves  soon  withered,  but  those  of  new  shoots  took  their  place. 
— A.  Gray. 

Lespedeza  STiOATA  Hook.  and  Am.  The  notice  in  the  November  num- 
ber has  called  forth  several  communications  from  the  South,  where  this 
plant  is  attracting  much  attention.  Both  Mr.  Ravenel  and  Professor  Por- 
ter call  Dr.  Gray*s  notice  to  the  fact,  that  they  sent  specimens  to  him 
twenty  years  ago.  The  Rev.  Dr.  Curtis  writes  that  the  new  comer,  if 
we  may  call  it  so,  has  reached  Charlotte,  North  Carolina,  where  it  is  a 
perfect  God-send,  taking  complete  possession  of  the  worn-out  fields,  and 
is  cropped  by  cattle  with  such  avidity  that  a  good  specimen  is  hardly  to 
be  obtained.    Professor  Porter  writes  as  follows:  — 

**I  have  read  with  great  interest  the  note  of  Dr.  Gray  concerning 
the  introduction  of  this  foreigner  into  the  Southern  States,  and,  as  the 
date  when,  and  the  place  where  it  was  first  observed,  may  be  of  impor- 
tance, wish  to  put  on  record  the  fact,  that,  twenty-one  years  ago,  la 
August,  1846, 1  collected  the  specimens,  now  in  my  herbarium,  in  Mon- 
ticello,  Jasper  County,  Central  Georgia.  It  grew  in  a  wild  nook  by  the 
side  of  a  road,  at  some  distance  Arom  the  village  and  any  human  habita- 
tion. I  never  dreamed  of  China  and  Japan,  and  have  hitherto  regarded 
it  as  a  native  waiting  for  a  name." — T.  C.  Porter. 

A  Reuc  of  the  Glacial  Epoch. — On  the  south  bank  of  the  River 
Delaware,  in  Bucks  County,  Pennsylvania,  fifteen  miles  below  Easton, 
and  forty  north  of  Philadelphia,  there  is  a  range  of  perpendicular,  forest- 
crowned  cllfifls,  extending  cast  and  west  for  a  mile  and  a  half,  and  vary- 
ing in  height  from  three  to  four  hundred  feet.  The  rock  is  New-re(i  sand- 
stone, identical  with  that  of  the  valley  of  the  Connecticut,  as  shown  not 
only  by  its  lithological  characters,  but  ateo  by  the  fossil  footprints  which 
It  contains.  On  the  faces  of  the  cllfl's  are  several  extensive  water-drips; 
and  at  two  or  three  points  they  are  penetrated  by  narrow  and  shallow 
ravines,  down  which  rivulets  come  leaping.  At  these  places  the  Ice  accu- 
mulates in  immense  masses  during  the  winter,  and  lies  undissolved  until 
late  in  the  spring.    This  was  observed  whilst  passing  along  the  railroad 
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on  the  opposite  side  of  the  river,  and  the  inference  drawn  tliat  the  mean 
annual  temperature  of  the  rock  would  be  so  reduced  by  the  slow  melting 
of  the  ice,  and  the  large  amount  of  evaporation  in  summer,  as  to  atfbrd 
favorable  conditions  for  the  growth  of  northern  plants.  In  hope  of  And* 
ing  something  of  the  kind,  the  spot  was  visited  on  the  eighteenth  of  May, 
1867,  in  company  with  Professors  Green  and  Hitchcock,  of  Lafayette  Col- 
lege, and  o\ir  search  was  rewarded  by  the  discovery  of  Sedum  Jihodwla 
I).  C, — an  iuhabitunt  of  high  latitudes  in  Europe  and  America,  its  near- 
est known  station  in  our  country  being  Quoddy  Head,  on  the  eastern 
border  of  Maine.  The  existence  of  such  a  plant  in  such  a  locality  can 
well  be  explained  only  by  the  supposition,  that,  when  the  arctic  flora 
retreated  northward  at  the  close  of  the  glacial  epoch,  it  was  lelt  behind. 
Far  up  on  the  ledges  of  the  rock,  chiefly  under  the  drip  of  the  water,  it 
grows  in  dense  tufts,  whose  pale,  glaucous  hue  attracts  the  eye  of  the 
botanist,  in  situations  so  dltflcult  of  access,  and  in  such  abundance,  that 
it  bids  fair  to  maintain  its  hold  as  successfully  for  ages  to  come,  as  it  has 
for  ages  past. 

It  may  not  be  amiss  to  st4ite  also  that  in  New  Jersey,  ten  miles  to  the 
north  of  these  clifl's,  Polemnnium  cccrnhum  L.  has  been  recertly  detected 
in  a  large,  shaded,  sphagnous  swamp,  where  it  is  evidently  indigenous ; 
and  that,  a  few  miles  farther  on,  in  the  same  range,  occur  other  northern 
species,  among  which  are  Bidens  Bpckii  Ton*.,  Lobelia  Ealmii  L.,  Betula 
pumila  L.,  and  Carexjlava  L. — T.  C.  PoiiTEn. 

PoLYPORUS  FKONDOsus. — A  spcclmcn  of  this  enormous  fungus  was 
recently  exhibiti'd  at  one  of  the  Horticultural  Society  Exhibitions  at 
Boston.  It  was  found  growing  on  the  decayed  stump  of  an  oak  tree  in 
Boxford,  Mass.,  by  Mr.  James  Barratt.  It  belongs  to  a  group  of  the 
Folyporiy  which  is  characterized  by  an  eccentric  growth.  From  a  central 
base  arise  large  imbricate  clusters  of  rounded,  lobular  extensions  which 
grow  from  the  pseudo-branches  of  the  main  stipe.  These  lobes  are  light- 
brown  above,  and  tlie  texture  of  the  upper  portion  is  stringy  and  scuriy. 
Underneath  they  are  studded  with  the  numberless  pores  which  give  rise 
to  the  plant's  generic  name.  The  species  of  the  genus  are  verj'  numerous, 
all  of  them  markedly  characterized  by  the  multiplicity  of  minute  pores 
which  clothe  the  under  surface  of  the  expanded  top,  called  the  pileus. 
Many  of  them  have  the  upright  stem,  called  the  stipct  exactly  In  the  centre, 
so  that  the  plant  resembles  an  umbrella,  the  sticks  of  which  are  replaced 
by  a  serried  mass  of  vertical  tubes,  on  the  Inner  surface  of  which  grows 
the  reproductive  dust  called  spores.  The  P.  frondosus  produces  its  pUvi 
in  side  growths,  which  look  like  thick,  fleshy  leaves,  and  hence  the  spe- 
cific name. 

Many  of  these  eccentric  species  grow  to  an  enormous  size.  The  speci- 
men referred  to  was  four  feet  in  circumference.  A  specimen  of  P.  gigan^ 
teu8,  collected  in  Forest  Hill  Cemetery  some  years  ago,  was  over  five  feet 
in  circumference,  and  weighed  ten  pounds. — C.  J.  Spuague. 
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The  Torbet  Festival. — The  Botanical  Club  of  New  York  has  been 
for  some  time  engaged  on  a  catalogue  of  the  plants  growing  within  thirty 
miles  of  New  York  city.  A  catalogue,  embracing  the  same  territory,  was 
made  in  1817,  by  Dr.  John  ToiTey,  and  the  club  celebrated  the  fiftieth 
anniversary  of  its  completion  by  a  supper  at  the  Astor  House,  on  the 
twentieth  of  December.  Invitations  were  extended  to  those  who  had 
prominently  identified  themselves  with  American  botany,  and  the  club 
wishes  us  to  say  that  they  used  all  possible  diligence  to  invite  all  inter- 
ested, and  if  there  were  any  omitted,  it  was  ftrom  inadvertence.  The  day 
was  uufortunatcl}»oue  of  the  most  inclement  of  the  year,  and  the  impedi- 
ments to  travel  prevented  many  Arom  coming  from  abroad.  Among  the 
guests  were  Professor  Gray  and  Dr.  Pickering,  of  Cambridge ;  Professors 
Eaton  and  Brewer,  of  New  Haven ;  Professors  Porter  and  Green,  of  Eas- 
ton,  Pa.;  Thomas  P.  James,  of  Philadelphia ;  S.  T.  Olney.  of  Providence; 
C.  F.  Austin,  Closter,  N.  J. ;  S.  B.  Parsons,  of  Flushing ;  and  I.  Bu- 
chanan, of  New  York.  All  present  were  fiirnished  with  a  button-hole 
sprig  of  Torroya,  and  after  a  short  time  spent  in  social  intercourse,  the 
company  were  seated  at  table.  Professor  Thurbcr  presiding.  After  the 
sabs  tan  tials  had  been  disposed  of,  Professor  Thurber  gave  the  following 

ADDRESS. 

For  some  occult  reason  I  have  been  placed  in  a  position  where  I  am  to 
speak  for  the  Botanical  Club  of  New  York.  It  is  indeed  a  pleasure  to 
meet  such  a  number  of  botanists,  and  my  first  duty  is  to  express  the 
thanks  of  the  club  to  those  who  have  come  from  abroad  at  this  inclement 
season  to  aid  us  in  our  festivities.  The  incentive  to  this  genial  gathering 
is  so  well  understood,  that  any  elaborate  remarks  are  fortunately  unnec- 
essary. On  December  22d,  1817,  there  was  presented  to  the  Lyceum  of 
Natural  History,  '*A  Catalogue  of  Plants  growing  spontaneously  within 
thirty  miles  of  the  city  of  New  York."  The  Botanical  Club,  which  com- 
prises, so  far  as  we  are  aware,  all  the  working  botanists  of  New  York  and 
its  suburbs,  has  thought  proper  to  mark  the  fiftieth  anniversary  of  an 
event  so  interesting  to  local  botanists,  and  the  commencement  of  a  career 
so  Important  to  botanical  science,  not  only  in  America,  but  in  the  world. 

Here  I  must  correct  an  error  of  the  printed  invitations,  which  are  made 
to  say  that  this '  is  the  fiftieth  anniversary  of  the  publication  of  the  cata- 
logue. The  title-page  bears  the  date  of  1819,  and  an  explanatory  adver- 
tisement says,  "Although  the  following  pages  were  reported  as  early  as 
December  22d,  1817,  unavoidable  obstacles  have  delayed  its  publication 
until  the  present  time."  It  is  not  the  publication  of  the  catalogue  that  we 
celebrate,  but  its  completion  and  presentation  to  the  body  which  request- 
ed it  to  be  prepared.  As  the  22d  day  falls  this  year  on  the  sabbath,  the 
nearest  convenient  day  was  chosen.  There  may  be  those  who  think  it 
would  have  been  more  appropriate  to  regard  the  anniversary  of  publica- 
tion, rather  than  that  of  its  presentation.  Such  are  assured  that  the 
club  will  consider  the  subject  in  season  for  the  centennial  anniversary. 
This  little  volume  is  now  so  rare,  that  I  have  brought  it  here,  in  part  be- 
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CAQse  it  may  be  of  interest  to  some  to  see  it,  but  mainly  because  its  time- 
stained  pages  would  prove  more  eloquent  than  any  words  of  the  speaker. 
It  is  the  author  of  this  little  catalogue  in  whose  honor  we  are  assembled. 
I  am  aware  that  on  occasions  like  the  present  it  is  customary  for  the 
speaker  to  assume  that  the  hearers  are  quite  in  doubt  as  to  the  person 
spoken  of,  and  to  relieve  their  minds  only  at  the  close  of  his  speech,  by 
announcing  the  name  of  the  one  who  has  been  eulogized.  Unskilled  in 
the  arts  of  the  table  orator,  and  quite  sure  of  being  unable  to  keep  this 
company  in  a  state  of  suspense,  I  go  directly  to  the  point  and  say  that 
the  author  of  the  catalogue  is  Doctor  Jobn  Toriiey.     % 

As  we  look  through  the  pages  of  the  volume,  we  are  astonished  at  its 
completeness,  and  wonder  that  a  mere  youth  could  have  accomplished  the 
great  amount  of  preparatory  labor  necessary  to  the  task. 

In  imagination  we  can  look  back  over  the  intervening  half  century,  and 
see  the  young  enthusiast  herborizing  in  localities  that  are  to  be  found 
only  in  this  catalogue.  The  *'  swamp  behind  the  Botanic  Garden,"  and 
the  '*  bog-meadows  near  Greenwich  *'  have  long  ago  been  built  over,  and 
Love-lane  is  now  a  paved  street.  The  station  here  recorded  for  Draba 
Caroliniana  has  ceased  to  be  available  to  the  botanist  of  the  present  day, 
as  that  plant  no  longer  grows,  according  to  the  catalogue,  **  in  sandy 
fields  about  Canal  street."  Not  only  have  localities  disappeared,  but  those 
whose  names  arc  associated  witli  them,  and  who  are  recorded  as  having 
contributed  material  to  the  catalogue,  have  passed  away  also.  Mitch- 
ell, Nuttall,  Raflncsque,  Eddy,  LcConte,  Cooper,  and  others,  while  they 
live  in  the  memory  of  a  few  of  those  present,  are  to  the  most  of  us  known 
only  by  their  works.  From  this  catalogue  as  an  initial  point,  let  us 
briefly  survey  the  intervening  half  century  with  reference  to  the  botanical 
works  of  its  author. 

In  1820,  there  appeared  in  Silliman's  Journal,  vol.  4,  A  Notice  of  Plant* 
collected  by  Capt,  N.  Douglass  around  the  Great  Lakes  at  the  Head-waters 
of  the  Mississippi, 

In  1823,  the  Annals  of  the  New  York  Lyceum  of  Natural  Ilistory  con- 
tained the  flrst  instalment  of  the  many  precious  contributions  made  by 
the  author  to  our  knowledge  of  the  plants  of  the  far  West.  Its  title  is, 
Descriptions  of  some  new  or  rare  Plants  from  the  Bocky  Mountains^  collected 
by  Dr,  Edwin  James. 

In  1824  was  published,  A  Flora  of  the  Northern  and  Middle  United  States , 
or  a  Systematic  Arrangement  and  Description  of  all  the  Plants  heretofore  dis- 
covered in  the  United  States  north  of  Virginia.  But  one  volume  of  this 
work  wa.s  published,  and  as  a  portion  of  the  edition  was  destroyed  by 
flre,  it  is  now  only  rarely  to  be  met  with.  It  contains  over  five  hundred 
pages,  and  includes  the  first  twelve  classes  of  the  Linnsan  system. 

In  the  same  year,  1824,  we  find  In  the  Annals  of  the  Lyceum,  Descrip- 
tions of  new  Grasses  from  the  Rocky  Mountains;  and  in  the  same  volume 
Dr.  Torrey  appears  as  editor  and  Joint  author  with  Schweinitz,  of  A  Mon- 
ograph of  the  North  American  Species  of  Carex. 
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The  year  1826  was  marked  by  the  pablication  of  the  Compendium  of  the 
Flora  of  the  Northern  and  Middle  States,  a  work  so  fUU,  concise,  and  com- 
pact, that  it  was  indeed  a  compendium.  Probably  some  of  those  present 
can  remember  when  this  volume  came  to  their  relief,  and  the  delight  with 
which  they  turned  to  its  brief  diagnoses,  after  puzzling  over  the  vague 
and  unsatisfactory  descriptions  of  other  works. 

On  the  11th  of  December,  1826,  our  author  read  before  the  Lyceum, 
Some  Account  of  a  Collection  of  Plants  made  during  a  Journey  to  and  from  the 
Bocky  Mountains,  in  the  Summer  of  1820,  by  Edwin  P.  James,  M,  D^,  Assis- 
tant Surgeon  CT.  S.  Army,  This  paper  was  not  published  until  1828.  It  Is 
a  memoir  of  some  eighty  pages,  and  enumerates  481  plants,  many  of 
which  were  new  species.  This  was,  up  to  the  date  of  its  publicatidn,  the 
author's  most  important  contribution  to  science,  and  is  even  now  fre- 
quently referred  to  by  the  student  of  our  Western  plants.  It  besides 
has  an  especial  interest,  as  it  was  the  first  American  work  of  any  impor- 
tance in  which  the  arrangement  was  according  to  the  Natural  System. 
The  only  exception  to  this  is  a  list  by  Abb£  Correa,  of  those  genera  ap- 
pended to  Muhlenburgh's  Catalogue,  arranged  according  to  the  Natural 
Orders  of  Jussieu.  A  Catalogue  of  North  American  Genera  of  Plants,  ar- 
ranged according  to  the  Orders  of  Lindley*s  Introduction  to  Botany,  was  pub- 
lished in  1831,  both  in  a  separate  form,  and  as  an  appendix  to  an  American 
edition  of  Lindley's  work. 

In  1836,  the  Annals  of  the  Lyceum  are  rich  with  the  Monograph  of  the 
Cyperaceas,  and  the  volume  for  1837  contained  a  memoir  on  New  Oenera 
and  Species  of  Plants. 

The  year  1838  saw  the  commencement  of  the  Flora  of  North  America, 
by  John  Torrey  and  Asa  Gray,  which  was  published  in  numbers  and  at 
intervals  until  the  year  1848.  The  rich  treasures  brought  in  by  our  West- 
em  explorers  interrupted  the  continuance  of  this  work,  and  its  authors 
directed  their  energies  to  plants  from  hitherto  untrodden  fields.  That 
elaborate  work,  in  two  large  volumes,  The  Flora  of  the  State  of  New 
York,  by  John  Torrey,  was  published  in  1843,  a  year  which  began  a  re- 
markable era  in  American  botany.  In  that  year  commenced  that  magnifi- 
cent series  of  contributions  to  our  Western  Flora  by  Torrey,  Gray,  and 
others,  which  followed  one  another  in  rapid  succession.  Nicollet's  plants, 
published  in  his  report  in  1843,  was  tlie  first  of  this  almost  continuous 
series  of  reports,  of  which  I  will  mention  only  those  wholly  or  in  part  by 
Dr.  Torrey.  That  daring  young  lieutenant  of  the  Topographical  Engi- 
neers, now  General  Fremont,  made  two  expeditions  to  the  Rocky  Moun- 
tains, the  botanical  results  of  which  appeared  in  1845.  The  report  of  the 
plants  collected  by  Emory  followed  in  1848. 

In  the  Smithsonian  Contributions  we  find  three  memoirs  by  our  author 
accepted  in  1850,  though  they  were  not  published  until  a  year  or  two 
later.  These  were  A  Memoir  on  Batis,  another  on  Darlingtonia,  and 
PUtnUB  FrempfUianas,  which  last  contains  descriptions  of  some  new  plants 
collected  by  General  Fremont  in  his  memorable  expedition  to  California. 
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Tlie  ytrur  lrld2  finvc  as  Ui«  riauU  collpcled  by  Starubitty  (»  Ih*  It^ion  (tf 
Smt  Lakt.    The  planW  of  JWurcpa  iifil  flicrr  £:qi(vli'lii>n  ap[)earo<l  U 
and  l1ia§o  frnai  SUgrfavfs'  Zvni  and  Colorailo  Jourary  in  IfiM. 

Xlie  rkli  culleutloDS  mode  b^  tlio  bulnnlals  nltiichrd  to  the  acrcnl  I 
clflc  Railroad  Survejs.  w^re  publisticd  tii  iSAiS  ami  I8r>a.  Tbo  p1anb>  i 
Rome  of  these  espcdiltons  wcro  elaborated  by  Newberry,  Durund,  i 
utliers.  TliOfce  collected  by  Hrckivitli  and  Qunnlson,  and  by  rope  o 
Lluno  EttwiidD,  npptMLii-'d  uudvr  the  joint  aiiLlior«hlp  or  Tonvy  i 
Uray.  Tlic  botonlcul  |ionlouti  nf  ilic  roporiB  or  I'urke.  WIIUumBoii,  i 
Wblppl«i  arc  hy  Dr.  Torrey.  Tlio  report  of  IVblpplc's  Expedltlou  la  t 
most  exivusive  of  all  thesD  FocUlc  Rallrond  contTlbutioDs  to  botaii7i< 
th«  Journey  croued  a  couoiry  not  lieretofbre  penetrated  by  any  Iwltt 
nod  Ktiicli  afforded  a  rieli  harvest  not  only  la  new  species,  bnl 
era.  To  the  other  reporti,  tho3«  which  do  not  bear  his  name  as  bdUioI 
of  the  botuuiual  portion  or  them  be  contributed  IVeely,  oFtcu  working  q 
entire  rauillies. 

The  most  rolunitoons.  as  well  tw  lu  some  respects  the  most  ImportBM 
of  these  Botanical  Reports  of  tliu  Government  expeditions  is  that  of  the 
Mexican  Boundary,  publisbetl  <n  18G0,  and  with  this  1  close  this  cbroDO- 
loglcal  accouut,  remurking  that  some  contribntloos  to  si^lence  have  b 
ouiUled  alEugollier. 

This  tittle  catalogue  of  1817  began  the  list,  and  it  closes  Wttb  the  ci 
gant  qaano  of  the  Mexican  Boundary.  Indeed  there  ts  no  stadrot  4, 
Amcrloan  Botany  who  has  nut  almost  dully  occasion  to  refer  to  the  vi 
of  ToltnEY. 

Is  it  uot  Dttiiig,  then,  that  vre  should  celebrate  the  fiftieth  annlversi 
of  the  opening  of  u  ciireer  tliut  has  broDj,'ht  so  many  benefits  to  n»,  i 
has  given  such  lustre  to  American  scionce?  I  have  spokeu  of  what  would 
seem  to  bo  the  work  of  a  lifetime ;  but  when  we  recollect  that  all  this 
was  done  aalile  from  othi;r  duties,  as  recruailon  f^om  labor  us  it  were,  w« 
con  only  wonder  iit  Ihe  zeal  and  Industry  it  indicates.  But  those  who 
estimate  the  services  of  Dr.  Torrey  to  botouy  Itom  his  published  works 
nlone,  omit  a  large  and  Important  share.  Those  present  do  not  need  to 
be  reminded  of  the  personal  uld  he  has  given  Ihem  in  their  studies.  What 
lover  of  phiDts.  however  young  or  unskilkd,  ever  Mled  to  receive  H 
patient  sttt'Ullun  nnd  kind  word  of  encouragement?  Not  only  thos 
have  hntl  the  advantage  of  personal  acquaintance  with  liiiu,  have  been  t] 
recipients  of  this  aid,  but  those  tvho  have  uevcr  met  him  have  K\i  | 
through  his  correspondence.  These  are  works  tbnt  will  never  be  pub- 
lished, but  tliey  are  deeply  imprlnled  on  the  hearts  of  botanists  In  all 
parts  of  tlie  country. 

II  may  be  thouglit  that  this  hurried  review  of  the  botanical  labors  of  ot 
guest  Is  incomplete,  without  some  reltreneti  to  his  character  afi 

ll  ts  always  a  delicate  task  to  B|K^ak  flttlugly  nfanotber  In  his  prescoei 
and  1  could  hnrdly  trust  myself  to  give  utterance  to  what  I  fbel  Is  d 
him.    Happily  1  nm  saved  fTom  Uie  embarrassment  that  the  attend 
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would  briDg,  by  speaking  what  is  in  the  thoughts  of  all  here  present. 
Every  one  who  has  been  brought  in  Areqnent  communication  with  him 
knows  that  he  has  forgotten  the  philosopher  in  the  ftriend,  and  that  he  has 
been  made  not  only  a  better  botanist,  but  a  better  man. 

Many  years  ago,  Amott  published  in  Taylor's  Annals  of  Natural  His- 
tory a  description  of  a  new  genus,  established  on  one  of  the  bcautiftil 
Conifers  of  Florida,  and  gave  it  the  name  of  Torreya.  The  Florida  spe- 
cies is  Torreya  taxifolia.  Since  then  there  have  been  added  to  the  genus 
Torreya  nueifera  from  the  island  of  Japan,  Torreya  Californica  from  the 
Pacific  coast,  and  possibly  another  from  Korthem  China,  T,  grandis. 
While  we  are  glad  that  a  so  fine  and  widely  spread  genus  should  bear  the 
name  of  our  Ariend,  we  regret  that  Arnott  had  not  been  more  happy  in  his 
choice  of  a  term  to  designate  our  native  species.  Although  a  native  of 
Florida,  it  is  hardy  on  this  island,  and  even  as  far  north  as  Fishklll,  on 
the  Hudson.  It  holds  its  bright  foliage  through  the  cold  and  snows  of 
winter,  and  its  presence  here  suggests  thoughts  of  more  genial  climes 
and  seasons.  Had  Amott  possessed  the  power  of  prophecy,  he  surely 
would  have  written  Torreya  sempervirena  ;  for  does  not  he  whose  name  it 
bears  disregard  the  lY*osts  of  time  ?  Does  not  his  presence  always  bring 
genial  summer,  and  show  us  that  years  bring  no  winter  to  the  heart 
which  has  not  lost  the  freshness  of  youth,  but  in  which  love — love  to  man 
and  to  God — reigns  supreme?  Long  after  the  flowers  shall  have  bloomed 
above  us  all,  future  botanists  will  carry  on  the  work  he  has  so  nobly 
helped.  Those  yet  unborn  will  wander  by  the  Southern  rivers,  visit  the 
mountains  of  far-ofT  Japan,  or  climb  oar  own  grand  Sierra  Nevada  in 
search  of  the  Torreya,  and  his  name  will  be  remembered  as  long  as 
there  shall  be  botany  and  botanists.  But  these  can  only  talk  of  him  whom 
it  is  our  privilege  to  know,  to  honor,  and  to  love,  and  whose  presence 
we  now  greet  with  the  already  too  long-delayed  sentiment :  Long  life, 
health,  happiness,  and  every  blessing  to  our  honored  guest,  Doctor  John 

TORBBT. 

Doctor  Torrey,  after  feelingly  expressing  his  thanks,  and  the  surprise 
which  this  demonstration  was  to  him,  gave  an  interesting  account  of  his 
first  introduction  to  the  study  of  botany,  and  the  great  difficulties  that 
attended  the  student  in  those  days.  Botanical  books,  which,  or  their 
equivalents,  are  now  to  be  had  by  every  one,  were  then  only  to  be  found 
in  the  library  of  the  New  York  Hospital.  Doctor  Torrey  gave  an  account 
of  some  of  the  earlier  teachers  in  the  science,  —  Hosack,  Eddy,  Mitchell, 
and  others,  and  a  sketch  of  the  history  of  the  Elgin  Botanic  Garden. 

The  next  regular  sentiment  was,  *^The  Flora  of  North  America;  its  past 
history  and  ftiture  prospects."  This  was  responded  to  by  Professor  Gray, 
who  facetiously  remarked  that  he  hardly  knew  what  Flora  was  intended ; 
but  taking  one  view  of  it,  if  he  were  to  judge  IVom  the  number  of  young 
devotees  that  he  saw,  he  should  consider  Flora's  prospects  very  flatter- 
ing.   He  spoke  of  those  who  were  collaborators  in  the  Flora  of  North 
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Amertcfti  uid  Mpodally  or  SartwrU  kind  Oewuy,  tioiti  of  whom  liad  t 
cvutly  dlpd,  uid  lo  whose  memory  be  pnld  n  feeling  Iributf. 

Dr.  I'lckcrtns,  wlio  wus  nlth  the  U.  S.  Exploring  Eipcdltloa,  replied  U 
n  nenilmcnt  veTerriag  to  govenimont  aid  to  scleoce.  Professor  Eaton,  to 
ouc  on  boUHy  In  our  colle)i:eg.  The  Horn  of  CallfuniU  wub  the  «ubjert 
of  remarks  h;  Professor  Ur.ewer,  wUk-h  were  Interesting  lu  well  as  huraor> 
oa«.  Mr,  Ww.  Lefcgett,  of  the  clnb,  gnTe  nn  nccount  of  the  new  local 
flora  DOW  Id  preparation.  Mr.  James  Uogg,  a  lucmber  of  the  club,  apoke 
of  ihe  relatloDS  of  botany  to  floriculture.  Proltssor  Porter,  Mr.  8.  T. 
Ulnej,  and  Frofcs^^or  Tmll  Green  ench  made  brief  Rpccchcs. 

One  of  the  Inieresilng  events  of  the  evening  wns  Ihe  producltOD  by  Mr. 
T.  1*.  Jaroea  of  a  manDScript  Tolnmc  fonnd  In  the  Llbrnrr  of  the  Academy 
of  Natural  Hoiem-eB  of  Philadelphia.  Altbougb  the  vrrtler's  name  U  not 
given  In  the  volume,  yet  fTom  the  places  visited  and  the  plants  mention- 
ed, there  Is  no  iloubt  tbat  It  is  ttic  diary  kept  by  Pumh  tvhilc  he  was  In 
this  country.  It  is  very  minute  in  IIb  account,  and  la  written  in  such  lin- 
perfecl  Engllaii,  tliiit  readlugs  frotti  It  created  much  merriment.  It  cntoe 
Into  the  possession  of  the  Academy  with  Ibe  plants  belonging  to  the  lal* 
Ur.  B.  S.  Barton,  who,  it  Is  well  known,  was  a  friend  and  patron  of 
Pnr«h.  ProfettBor  Gmy  remarked  upon  Ihe  singular  way  In  which  things 
long  acpBmted  wotiid  sometimes  come  together.  Ho  had,  from  Ilie  sale 
of  Lambert's  library  in  London,  a  MS.  map  of  the  United  Btuies.  with 
Pursli'a  route  traced  npon  it,  and  as  that  evidently  Ijclonged  with  the 
diary,  he  shonld  take  pleasure  in  presenting  it  to  the  Academy. 

Letters  were  received  from  many  boianlsW  who  were  unable  to  be  prM- 
ent;  all  of  them  expressed  great  regret  at  their  necessary  absence,  and 
eacli  one  conveyed  the  warmest  good  wishes  to  Doctor  Torrey. 

The  letters  were  read  by  Dr.  F.  J.  Bumstead,  and  among  them  were 
ttioae  from  Professor  J.  T.  Kothrock,  Dr.  J.  W.  Ilobbins,  L.  Lesquereans, 
Ueorge  Vasey,  George  W.  Clinton.  Cr.  J.  Carson.  Professor  K,  Tuckcr- 
man,  W.  D.  Brockeoridgc,  Professor  J.  Lewis  KubscII,  Dr.  Z.  Pitcher, 
Professor  J.  P.  Eirtland,  and  that  of  Dr.  Jacob  Bl^elow,  now  the  oldest 
AmertcoD  botanist,  we  give  entire. 

Boston.  Dm.  11 IMT. 

GISTI.EHES,— Tntir  kind  uul  DaUerlnc  InrllMloB,  rtqnrtllng  tnjr  iirpMtivc  «  ■  mpper  lo 


Turtty,  !•  fiwlretf  wl 


KiNcwYonii*! 
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•eqaoloLuicg  vlib  roDr  bonon 


p  Uie  pTQfftml  pTcamrt,  Kj 
II.  Dr.  TurrcT.  date*  Mrk  h^liair*  century.  AE  IhgldU- 
iDsldcrBlily  111  IhitHileal  iCBdln,  uul  litd  puliiubnj  a  litUa 
jmy.  wlio  vu  thra  mFdlUitnKanailnnAlwm-kna  !tanh 
la  B»  ■  IMUr,  geatnaiAt  DtteFlBC 
x.UI ouuld  uwlvruki 
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■oorl.    Ib  Jan«  of  Ust  snminer  I  ibund  myaelf  culling  simples  at  Fort  Harkor,  awaj  aaioaff  th* 
ImflUoet  and  prairie  doirs  on  the  Smoky-blll  fork  of  tbe  Kansas  River. 

Aithongti  if  a  seientiflo  section  of  my  tmnk  were  now  to  be  made.  It  might  exhibit  about 
Ibnr-aeore  annoal  circles,  yet  I  am  happy  to  state  tba.  th«  ligneous  fibres  appear  thus  f&r  to  do 
tbetr  duty,  and  the  sap  vessels  to  transmit  tbeir  contents.  And  I  confidently  trust  that  on  no 
occasion  will  my  botanical  fk'Iends  find  me  to  be  hollow-hearted. 

I  am,  gentlemen,  with  tlie  greatest  respect,  your  obedient  servsnt, 

JACOB  BIGELOW. 


ZOOLOGY. 

The  Breeiung  Habits  of  Birds. — I  notice  in  the  November  num- 
ber of  the  Naturalist  an  article  ft*om  Mr.  Fowler,  in  which  are  given 
some  Interesting  facts  in  relation  to  the  breeding  habits  of  several  of 
oar  birds,  but  which  are,  as  Mr.  Fowler  says,  so  utterly  at  variance 
with  the  accounts  given  of  these  bird's  habits  In  my  recent  book,  that 
I  unwillingly  trespass  on  your  limits  for  an  explanation,  and  reiteration 
of  some  of  my  remarks.  In  the  work  referred  to,  I  describe  the  King- 
fisher's nests  as  being  placed  in  holes  excavated  in  sand-banks,  to  the 
depth  of  three,  four,  sometimes  six  or  eight  feet. 

The  holes  found  by  Mr.  Fowler  were  less  than  three  feet  In  length, 
and  none  of  them  contained  any  nest  materials  whatever.  Here  Mr. 
Fowler's  experience  is  entirely  different  from  my  own,  for  of  numbers 
of  these  holes  that  I  have  dug  out,  many  of  them  were  beyond  four  feet 
in  length,  one  certainly  more  than  six  feet,  and  I  have  heard  of  one  that 
was  carried  to  the  depth  of  nearly  eight  feet.  All  of  these  holes  had 
their  loose  nests  composed  of  straws,  sticks,  and  a  few  feathers,  and  I 
should  be  surprised  to  meet  with  the  eggs  laid  on  the  cold  damp  earth, 
such  as  would  be  at  the  bottom  of  such  deep  excavations.  I  find,  on  re- 
ferring to  the  various  authors,  that  nearly  all  had  similar  experiences  with 
mine. 

Audubon  says,  **The  hole  is  dug  to  the  depth  of  four,  five,  or  some- 
times six  feet;  at  the  farther  end,  on  a  few  sticks  and  feathers,  the 
eggs  are  deposited." 

Wilson  says,  "The  hole  is  dug,  sometimes  to  the  extent  of  four  or  five 
feet.    The  nest  is  constructed  of  loose  grass  and  a  few  feathers." 

Nuttall  says,  **The  bank  is  horizontally  perforated,  to  the  depth  of  five 
or  six  feet.  Here,  on  a  few  twigs,  grass,  and  feathers,  the  eggs  are  de- 
posited." 

Dr.  Thompson,  in  "Birds  of  Vermont,"  says,  "The  perforations  some- 
times extend  five  or  six  feet  into  the  bank.  The  nest  consists  of  twigs, 
grass,  and  feathers." 

In  describing  the  breeding  place  of  the  Bed  or  Mottled  Owl,  in  my 
work,  I  use  the  following  language:  "The  Mottled  Owl  selects  for  a 
nesting-place  a  hollow  tree,  often  in  the  orchard.  The  nest  is  made  at 
the  bottom  of  the  hollow,  and  is  constructed  of  grass,  leaves,  moss,  and 
sometimes  a  few  feathers.  It  is  not  elaborately  made,  being  nothing 
more  than  a  heap  of  soft  materials.' 


t» 
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Here  again  Mr.  Fowler  disagrees  with  me,  saying  that  the  bird  makes 
no  nest,  or,  at  least,  he  has  never  found  one.  I  can  only  say  that  I  have 
found  numbers  of  the  nests  of  these  birds,  none  of  which  were  in  the 
''abandoned  nest  of  the  crow  or  hawk,"  but  all  were  made,  as  before  de- 
scribed, in  holes  in  trees.  I  have  had  over  fifty  eggs  of  this  species  sent 
me  during  the  past  season,  and  all  were  found  in  such  nests  as  I  have 
described.  With  this  species  I  also  find  that  my  accounts  are  supported 
by  other  authors. 

Nuttall  says,  '^The  nest  is  usually  in  the  hollow  of  an  old  orchard  tree ; 
it  is  lined  carelessly  with  a  little  hay,  leaves,  and  feathers.'* 

Audubon  says,  ''The  nest  is  placed  In  the  bottom  of  the  hollow  trunk 
of  a  tree,  often  not  at  a  greater  height  than  six  or  seven  feet  from  the 
ground,  at  other  times  so  high  as  firum  thirty  to  forty  feet.  It  is  com- 
posed of  a  few  grasses  and  feathers." 

Dr.  Thompson,  In  "Birds  of  Vermont,"  says,  "Their  nest,  which  is 
made  of  grass  and  feathers,  is  placed  at  the  bottom  of  a  hollow  tree  or 
stub." 

I  give  this  matter  this  extended  notice,  not  for  the  purpose  of  throwing 
discredit  on  Mr.  Fowler's  statements,  for  1  know  him  to  be  a  good  ob- 
server, but  to  show  that  my  descriptions  will  faithftilly  apply  to,  at  least, 
the  mi^o^^ty  of  occurrences  in  the  breeding  habits  of  the  species  refer- 
red to. 

As  to  the  matter  of  the  Marsh  Hawk's  nest  being  "rather  neatly 
woven,"  to  which  Mr.  Fowler  takes  exceptions,  I  will  say  that  per- 
haps '* interlaced"  would  be  a  better  word,  since  "woven"  gives  an 
idea  of  sewing,  such  as  the  process  of  preparing  the  tiest  of  the  Vireo 
and  Oriole,  but  "interlaced"  conveys  the  idea  of  careftd  ac^ustment, 
which  should  be  understood  in  connection  with  the  nest  of  this  spe- 
cies.— Edward  A.  Samuels,  Boston. 

Bee  Parasffe.  —  Inclosed  you  will  find  some  thin  shavings  fVom  boards 
and  slabs  where  the  Xylocopa  abounds,  with  small  eggs  attached,  which 
I  strongly  suspect  to  be  those  of  Anthrax  sinuosa.  They  are  found 
quite  numerously  around  the  openings  of  the  cells  of  the  former  insect, 
and  also  extend  to  some  distance  f^om  them.  In  pressing  some  of  these 
eggs  with  the  point  of  a  pin,  small  maggots  made  their  appearance,  but 
my  lens  was  not  powerAil  enough  to  enable  me  to  make  out  what  they 
were,  but  they  seemed  to  me  to  resemble  very  much  the  Anthrax  in  its 
earliest  stages,  as  I  have  found  it  on  the  Xylocopa.  I  have  no  doubt  you 
can  determine  this  matter,*  and  should  it  prove  to  be  what  I  have  sup- 
posed it  is,  it  will  open  an  interesting  field  for  future  observation.  One 
reason  that  strongly  inclines  me  to  the  belief  that  they  are  the  eggs  of 
Anthrax  is,  that  one  day  I  discovered  an  Anthrax  on  the  wing  by  one  of 
the  openings  of  a  Xylocopa  cell,  acting  in  the  same  manner  as  the  Bot-fly 
in  depositing  its  eggs  on  the  horse.    I  was  very  busy  at  the  time,  and 

•The  eggs  had  dried  up  so  they  were  not  recognizable. » Eds. 
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did  not  look  for  the  eggs  until  some  time  afterwards,  when  I  found  those 
of  which  the  inclosed  are  a  sample.  However,  I  think  if  you  find  them 
to  belong  to  a  dipterous  insect,  there  can  be  no  doubt  but  they  are  those 
of  A.  sinuosa. — James  Angus. 

HiBERNATiox  OP  WiLD  Bees.— I  beg  leave  to  say  that  I  think  you 
have  made  a  mistake  in  supposing  or  stating  that  the  females  only, 
and  not  the  males  of  Ceratina  dupla,  survive  the  winter.  Both  sexes, 
according  to  my  observations,  hyberuate,  as  also  Xylocopa  Virfjinica, 

I  beg  leave  also  to  make  auother  correction.  You  say,*  with  regard 
to  Ants,  that  the  workers  only  hybernate.  I  have  found  the  females  of 
some  species  hybemating  in  common  with  the  workers  in  great  quan- 
tities, and  not  unft^quently  males  also.  While  this  is  the  case  with  some 
species,  I  think  what  you  say  is  correct  with  regard  to  otJiers.  —  James 
Angus. 

Juvenile  Natural  History  Society. — We  have  in  this  city  per- 
haps quite  a  scientific  curiosity,  namely,  a  Juvenile  Society  of  Natural 
History,  composed  of  boys  less  than  twenty  years  of  age.  We  have 
been  organized  two  years,  and  are  now  in  a  very  flourishing  condition, 
although  it  was  hard  "tugging"  for  a  few  of  us  the  flrst  year.  We  aave, 
for  us,  a  large  collection,  and  a  good  one,  numbering  some  eight  hun- 
dred specimens.  We  cannot,  of  course,  do  much  at  research,  but  we  are 
coming  surely  along  the  road  you  older  naturalists  have  gone ;  and,  by 
and  by,  when  we  get  oa  the  frontier  where  you  are,  you  will  hear  ftom 
OS.  —  G.  W.  S^nni,  Grand  liapidsy  Michigan. 

Protection  of  Trees  from  Insects.— The  quantity  of  fruit  de- 
stroyed by  insects  that  deposit  their  eggs  in  the  blossoms  is  enormous. 
These  creatures  are  said  to  have  a  great  antipathy  to  vinegar,  the  mere 
odor  of  which  is  enough  to  drive  them  away,  and,  in  some  cases,  to  des- 
troy them,  and  nothing  more  is  required  tiian  to  sprinkle  the  branches 
with  a  mixture  of  vinegar  and  water  at  the  moment  the  blossoms  begin 
to  appear.  The  solution,  consisting  of  one  part  of  strong  vinegar  to 
nine  parts  of  water,  can  be  sprinkled  over  the  flower-buds  by  means  of 
a  garden  engine  or  syringe,  or  even  with  a  watering-pot  with  a  ilne  nose. 
— Proceedings  of  the  Entomological  Society ^  London^  1866. 

Oocurrenck  of  the  Barnacle  Goose  in  North  America.  — A  speci- 
men of  this  goose  (Bernicla  leucopsis)  has  recently  been  received  by  the 
Smithsonian  Institution  from  Mr.  B.  K.  Koss,  a  gentleman  well  known  for 
his  collections  and  publications  relative  to  arctic  zoology.  It  was  obtain- 
ed by  that  gentleman  near  Rupert  House,  on  James  Bay  (the  southern 
end  of  Hudson  Bay),  and  is  believed  to  be  the  flrst  North  American  speci- 
men brought  to  the  notice  of  naturalists.  It  has  for  a  long  time  been  in- 
dicated as  belonging  to  our  fauna,  but  only  on  hearsay  evidence  of  gun- 
ners and  travellers,  and  it  Is  not  mentioned  by  Richardson  at  all  in  his 
work  on  American  Arctic  Zoology.  —  S.  F.  Baird. 
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A  DotTDLE  Eoo. — Yesterday  one  of  my  servaDts,  on  opening  a  hen*8 
egg  found  another  egg  within  it.  The  inclosed  was  about  the  size  of  a 
robiu*8  egg,  with  a  well-formed,  slightly  rough  shell.  It  lay  in  the  white. 
The  parent  egg  was  taWy  formed  and  was  eaten.  I  heard  of  it  on  arriv- 
ing  home,  and  secured  the  smali  one.  It  has  not  yet  been  opened. — £.  L.  8. 

There  arc  two  similar  specimens  in  the  Museum  of  the  Essex  Institute. 
Two  coses  are  also  mentioned  as  occurring  in  England,  in  IIardwieke*8 
Science  Gossips  in  which  it  states  that  a  **  communication  was  made  last 
year  to  the  Acad6mie  des  Sciences  of  France,  of  a  similar  occurrence." — 
Editors. 

Habits  of  the  Stiiiped  Snake.  —  A  case  of  the  common  striped  snake 
killing  its  prc}' — a  common  mouse — after  a  chase  by  crushing  it  in  its  folds 
in  the  boa  constrictor  manner,  has  for  the  first  time  come  to  my  know- 
ledge. In  trying  to  escape,  the  mouse  ran  up  the  inner  angle  of  a  wall 
some  eighteen  inches,  when  the  snake  (which  was  about  twenty-four 
inches  in  length)  caught  it,  enveloping  it  in  its  folds  with  lightning-like 
rapidity,  crushed  and  killed  it,  and  then  swallowed  it,  all  after  the  man- 
ner described  of  the  large  constrictors,  except  perhaps  the  chasing. — 
F.  W.,  Newark,  N.  J, 


MICROSCOPY. 

The  Microscope  in  Geology. — D.  Forbes,  in  the  Popular  Science 
Review,  writes  on  this  rather  novel  subject.  After  a  few  prefatory 
remarks  upon  the  general  advantages  of  the  use  of  the  Microscope  in 
studying  the  intimate  structure  of  rocks,  the  author  divides  them  all 
into  two  classes,  "Primary  or  Eruptive,"  and  "Secondory  or  Sedimen- 
tary Rocks."  Under  the  first  head  he  states  that  "the  mineral  constitu- 
ents of  such  rocks  are  seen  to  be  developed  as  more  or  less  perfect 
crystals,  at  all  angles  to  one  another,"  which  he  infers  could  only  take 
place  in  a  rock  at  one  time,  "in  a  state  of  liquidity  or  solution"  (aqueous 
or  igneous).  When  "  quartz,  leucite,  calcite,  felspor,"  and  other  colorless 
minerals  present  similar  appearances  in  thin  sections,  they  may  be  dis- 
tinguished by  "  their  optical  properties  and  the  use  of  polarized  light;" 
by  similar  tests  difiierent  forms  of  the  same  mineral  may  be  separated, 
and  the  structure,  whether  crystalline  or  vitreous,  determined,  and  the 
alterations  in  eruptive  rocks  produced  by  the  action  of  water,  the  atmos- 
phere, or  other  agencies  advantageously  studied.  In  conclusion,  reference 
is  made  to  the  discovery  by  Sorby  of  the  existence  "of  numerous  minute 
fluid  cavities  in  the  quartz  of  granites,"  and  also  In  volcanic  rocks,  "in  the 
felspar  and  ncphiline  ejected  IVom  the  crater  of  Vesuvius."  These  facts, 
and  the  farther  statement  that  "fluid  vapor,  gas,  and  stone  cavities,  are 
common  both  to  the  volcanic  quartz-trachytes  and  the  oldest  granites," 
are  used  as  proving  the  great  value  of  the  microscope  in  this  branch  of 
inquiry.    Under  the  head  of  Sedimentary  Rocks,  the  author  distinguishes 
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three  kinds  or  classes :  1st.  ''  Those  composed  of  the  immediate  products 
of  the  breaking  np  of  eruptive  rocks."  2d.  **  Rocks  built  up  of  the  more 
or  less  rounded  or  angular  debris  of  previously  existing  sedimentary  or 
emptive  rocks."  Sd.  '^  Rocks  composed  of  mineral  substance  extracted 
Arom  aqueous  solution  by  crystallization,  precipitation,  or  the  action  of 
organic  life."  Strata  of  the  first  class  are  often  identical  in  aspect  and 
chemical  composition,  but  their  irregular  sedimentary  structure  is  dis- 
solved upon  submitting  them  to  the  microscopical  test.  Very  fine,  com- 
pact rocks  may  be  distinguished  from  crystalline  rocks  by  the  same 
means.  **Rooflng-slatc,  however,  has  a  definite  arrangement  of  the  par- 
ticles in  lines,  which  constitute  the  lines  of  weakness  or  the  cleavage  of 
the  slate."  This  arrangement,  however,  is  explained  by  the  eflbcts  of 
pressure,  applied  at  right-angles  to  the  structure  itself,  causing  an  elon- 
gation of  some,  together  with  a  sliding  movement  of  others  of  the  par- 
ticles. 

Under  the  third  head  we  notice  that  the  clays  of  Staffbrdshlre,  when 
altered  by  contact  with  basaltic  dykes,  present  a  structure  identical  with 
common  stoneware  made  ft'om  the  same  clays,  and  show  *^  no  change  in 
mineral  or  chemical  composition,  beyond  the  expulsion  of  the  water 
always  contained  in  such  beds."  The  foliated  schists,  quartzites,  etc., 
show  the  contours  of  the  original  sand-grains,  and,  as  Sorby  has  pointed 
out,  the  existence  of  ripple-drift  and  wave-structure. 


ANSWERS  TO  CORRESPONDENTS. 

The  Mistletoe. — I  believe  it  is  the  common  opinion  of  naturalists 
that  the  common  Mistletoe  of  this  Southern  country  steals  the  elabo- 
rated Bap  fkt)m  the  stalk  which  suppoi*ts  it.  I  think  It  can  be  proved 
that  it  does  not^  but  that  it  draws  its  portion  of  crude  sap  and  elabo- 
rates it,  returning  a  portion  to  the  tree  on  which  it  grows.  I  would 
be  very  glad  to  know  if  1  am  correct  in  reference  to  the  common  opin- 
ion of  naturalists^  and  will  oblige  you  to  inform  me. — J.  M. 

It  is  not  the  common  opinion  that  the  Mistletoe  of  the  Southern  States, 
or,  in  ftict,  any  parasite  with  green  foliage,  draws  merely  eloborated  sap 
from  its  host ;  otherwise  why  the  green  leaves  ?  We  know  that  the  office 
of  green  leaves  is  to  elaborate  snp,  and  therefore  in  those  plants  ( Oro- 
banchacecBy  Monotropa,  etc.)  which  depend  wholly  upon  their  hosts  for 
elaborated  nourishment,  we  find  no  green  leaves.  We  should  be  glad  of 
the  record  of  any  observations,  which  have  been  carefully  made,  with  the 
view  of  proving  experimentally  that  the  Mistletoe  does  not  take  elabo- 
rated sap  alone  (for  it  very  probably  takes  some)  from  its  host,  as  they 
could  not  flEdl  to  be  interesting.  —  H.  M. 

The  Mastoixon  in  Kansas. — I  send  you  a  photograph  and  descrip- 
tion of  a  vertebra  of  some  species  of  the  Mammalia  for  determination. 
The  whole  skeleton  is  said  to  be  imbedded  in  the  mud  in  one  of  our 
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streams,  where  there  is  some  danger  of  savantM  losing  their  scalps.  One 
rib  has  been  detached  and  ground  np  into  powder  by  the  Indians  for  mcd* 
icine. — John  D.  Parkeb,  TopekOy  Kansas. 

We  referred  your  letter  and  photograph  to  Professor  J.  Wyman,  who 
writes :  — 

''The  photograph  is  unluckily  taken  fh>m  an  oblique  point  of  view, 
which  I  believe  people  will  never  learn  to  be  a  bad  one.  If  the  view  had 
been  full  fVont,  or  Aill  side,  or  full  anything,  it  would  have  been  better 
than  this.  I  have  come  to  the  conclusion  that  it  is  cither  the  last  lumbar, 
or  first  sacral  vertebra  of  a  Mastodon.  The  great  compression  of  the 
spinal  canal  is  in  favor  of  its  being  sacral.** 

Ark  Bkes  Injurious  to  Fuuit.  —  In  answer  to  the  question  by  J.  J. 
Gould  (Weuham,  Mass.),  whether  bees  are  in  any  way  injurious  to  Anit, 
or  lessen  its  quality  or  quantity,  I  would  reply  that  all  the  evidence  given 
by  botanists  and  zoologists  who  have  specially  studied  this  subject  shows 
that  bees  improve  the  quality  and  tend  to  increase  the  quantity  of  trvdt. 
They  aid  in  the  fertilization  of  flowers,  thus  preventing  the  occurrence  of 
sterile  flowers,  and  by  more  thoroughly  fertilizing  flowers  idready  perfect, 
render  the  production  of  sound  and  well-developed  fruit  more  sure.  Many 
l>otanists  think  if  it  were  not  for  bees  and  other  insects,  many  plants 
would  not  fruit  at  all.  This  whole  subject  of  the  great  office  bees  and 
other  insects  perform  in  the  fertilization  of  plants  has  been  taliy  discus- 
sed in  the  May,  July,  and  October  numbers  of  the  American  Naturaust, 
and  by  Professor  Asa  Gray  In  the  American  Agriculturist,  beginning  in 
May,  18G6. 

It  is  alleged  that  bees  do  ii^ury  in  some  way  by  extracting  the  honey 
Arom  flowers.  What  is  the  use  in  nature  of  honey?  The  best  observers 
will  tell  you  it  is  secreted  by  the  plant  for  the  very  purpose  of  attracting 
bees  to  the  flower,  otherwise  it  is  of  no  use  to  the  flower  or  Amit. 

If  all  the  bees  were  to  be  destroyed.  I  for  one,  if  a  farmer,  would  prefer 
to  go  into  some  other  business.  This  prejudice  against  bees  seems  to  us 
to  have  no  foundation.  Known  facts  prove  the  contrary.  Farmers  know 
too  well  the  injury  no3dous  insects  do ;  it  is  more  difficult  to  estimate  the 
good  done  by  hosts  of  bcneflcial  insects.  I  believe  that  every  intelligent 
bee-keeper  and  naturalist  will  assent  to  the  truth  of  the  above  remarks.  — 
A.  S.  P. 

R.  H.,  Nichols,  N.  Y. — The  hymenopterous  insect  from  the  sugar- 
maple  tree  is  the  Tremex  columha.  It  bores,  while  in  the  larva  state,  into 
the  trunk  of  the  maple  and  oak.  The  beetles  are  Copris  anaglypticus  Say, 
Cicindcln  sexguttata^  Ancylochtira  G-plagiata  and  A.  fasdata.  The  fly  Is 
allied  to  TahanuSy  the  House-fly,  and  has  a  powerful  bite. 

E.  B.,  Wheeling,  West  Virginia. — The  microscopic  form  found  in  Pe- 
ruvian Guano  appears  to  be  one  of  the  Polycystins.  The  only  authority 
that  we  know  of  is  Ehrenberg's  Microgeologie.  Specific,  and  even  ge- 
neric names,  are  almost  useless  in  this  group  of  Rhizopods. — C.  S. 
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W.  W.  G.,  Ann  Arbor,  Wis. — The  little  insects  called  snow-fleas  are 
probably  the  Podura  nivicola  of  Dr.  Fitch.  They  are  found  lu  winter 
at  the  foot  of  trees,  nnder  the  bark  of  which  they  live,  and  also  about 
manure  heaps  and  in  cellars. 

The  HeUochara  communis,  a  homopterous  insect,  allied  in  form  to  the 
Cicada,  or  seventeen-year  locust,  produces  the  firog-spittle  seen  in  mid- 
summer on  grass.  The  larva  sucks  in  the  sap,  which  passes  through  the 
body  and  forms  a  Arothy  mass  concealing  the  insect. 
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Essex  Institute,  Salem.  —  First  Field  Meeting  at  Haverhill y  on  Tuesday, 
July  2,  1867,  postponed  ftom  the  preceding  Thursday,  on  account  of  the 
weather.  Haverhill,  located  on  the  north  bank  of  the  Merrimac,  is  a 
thriving  and  busy  place,  noted  for  its  extensive  manufacture  of  shoes. 
It  abounds  in  interesting  historic  lore ;  for  a  period  of  seventy  years  was 
one  of  the  most  exposed  of  the  fh>ntier  towns,  and  many  harrowing  tales 
of  Indian  barbarity  is  among  its  well-authenticated  legends.  The  prin- 
cipal point  of  attraction  to  the  naturalist  is  **Kenoza  Lake,'*  formerly 
known  as  the  '*  Great  Pond,"  a  lovely  sheet  of  water,  embosomed  among 
the  hills,  covering  an  area  of  about  three  hundred  acres.  During  their 
rambles  in  its  vicinity  the  party  was  rewarded  in  finding  many  interest- 
ing specimens  in  the  various  departments. 

The  afternoon  session  was  held  in  the  North  Congregational  Church, 
and  was  called  to  order  at  2.80  o'clock,  Vic^president  Fotoler  in  the  chair. 
Dr.  George  B,  Loring^  of  Salem,  made  a  few  eloquent  remarks  on  the 
prospects  of  the  year,  and  the  occasion  which  had  brought  them  together. 
F.  W.  Putnam,  of  Salem,  gave  a  description  of  the  habits  of  the  common 
Plant-louse.  .  Dr.  James  B.  Nichols,  of  Haverhill,  remarked  that  chemi- 
cal science  had  recently  discovered  an  effectual  destroyer  of  plant  in- 
sects, a  new  substance  called  Carbolic  acid,  which  is  eliminated  f^om  coal 
tar,  and  made  farther  comments  on  this  subject.  Dr.  N.  also  spoke  of 
the  collections  and  library  of  the  Institute,  and  alluded  in  very  appropriate 
terms  to  the  recent  donation  of  Mr.  George  Feabody,  for  the  promotion 
of  science  and  useftil  knowledge  in  this  county.  Edward  S.  Morse,  of 
Salem,  drew  a  comparison  of  the  studies  of  the  naturalist  near  the  sea 
with  those  made  in  the  interior,  and  alluded  to  the  families  of  animals 
found  in  these  respective  localities  which  are  worthy  of  study.  Alpheus 
Hyatt,  of  Salem,  spoke  of  the  geological  features  of  this  section  of  the 
county.  JRev.  Dr.  Seeley,  of  Haverhill ;  Hon.  Allen  W.  Dodge,  of  Hamilton ; 
Professor  A.  Crosby,  of  Salem ;  Dr.  J.  Spofford,  of  Groveland ;  Hon.  War- 
ren Ordway^  of  Bradford,  and  others,  made  interesting  remarks. 
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Sfoitd  Murting  at  Amlaver,  —  AAer  a  cordtal  rvi'i'pllan  bf  rrofamor 
Thoj/er,  ot  tlic  Theolofilca]  Semtoary,  the  compiiiiy  dlvldiiil  Into  MDall 
partlus,  and  vlHitcd  the  various  objecu  of  Interest ;  idou;  went  to  the 
librnr?  and  museum  of  the  Tlicologicol  Semlnsry,  tiio  new  building  of 
the  Pliilllpa  Acadviny.  etc.  The  natorallsts  repaired  lo  tlie  wooiIh  and 
menduws.  and  were  lunply  ri^puld  tor  tlieir  excursions.  Tlic  niectlog 
WB9  held  In  the  Sontii  Congregational  Church.  Dr.  (trorg*  B.  Lorlmg,  ot 
Balem.  of  tiie  Field  Meeting  Comnilltee,  presided,  and,  on  lalilnfc  the  chair, 
alluded  to  several  InterenlInK  fuEBodea  In  the  hlatory  of  this  town,  and 
brlcd;  stated  the  objects  of  the  Instltnte.  A.  Bsatt,  of  Snlein,  apoltc  of 
water  tu  equalling  Arc  In  its  tlestmctlve  power, —  Us  ngcnry  In  prodDetug 
the  Tarlons  clianires  on  the  earth's  snrracc  durlog  the  several  geological 
epochs.  E.S.Mone,  of  Salem,  gave  &  description  of  several  x noil n,  which 
he  had  found  during  the  previous  mmble,  niid  Illustrated  his  snhjeci  by 
drawings  on  the  blackboard.  Prnfettor  Hilrhairk  exhlliUed  a  map  of  An- 
dover,Dpao  which  he  hod  designated,  by  dlBtsrent  colors,  the  locnlltles  of 
tbo  four  principal  kinds  of  rocks — granite,  stmtliled  gneiss,  mica  GChlst, 
and  rochs  resembling  Qnlncj  slenlle.  Oeorye  D.  Phtpprn,  of  8niem.  sjiokc 
of  the  flora.  Rev.  Mr.  Smith,  pastor  of  the  church ;  Jltr,  C.  It.  J^tlmer,  of 
Stlera;  Mr.  F.  G.  Sanborn,  of  Andover;  ProfrtiHir  D.  Crimhy.  of  Dart- 
month  College ;  Pro/c^tor  j1.  Crogby,  oT  Salem;  Prni(<lent  Lamihtf,  for- 
joerly  of  Mlddlebury  College,  and  others,  addressed  the  nioetlug. 

Third  Mfetinfi  at  Jieverly  Fnmu,  on  ThnrEdoy,  August  1.  1807.  — Dls- 
embarking  at  Pride's  Crosslug  on  the  Gloucester  Draueh  Ballroad.  tbo 
party  separated  into  groops,  under  gnldcs  fuinillnr  with  the  ■(UNceilt 
conntry.  One  of  these  groups  rambled  over  the  wild  nod  elevated  re- 
gion known  as  "  Beverly  Commons."  and  noticed  stvcrol  large  and  pcen- 
Uar  boDldcrs,  also  a  large  vaiiety  of  Interesting  plants;  another  gronp 
visited  the  aea-Bliore,  and  strolled  through  the  grounds  surrounding  the 
elegant  mansions  in  that  beantinil  locality.  A  party  of  naturalists  puosed 
the  forenoon  In  dredging  the  harbor  for  crabs,  worms,  mollnsks,  and 
toCphytea. 

The  afternoon  scssloo  was  held  Id  the  Second  Baptist  Church,  at  1 
o'clock,  Vice-prffldrnt  A.  C.  QttodeU.  jr.,  In  the  chair,  After  a  Tew  pr*- 
Ilmlnary  remarks  from  the  chair,  reading  records,  correspondence,  and 
donatlon.i,  C.  M.  Traq/,  of  Lynn,  described  the  flora  peculiar  to  this  re- 
gion. There  were,  he  observed,  marked  peculiarities  In  llw  flora  of  Essex 
county  and  a  part  of  Middlesex,  which  seemed  to  indicate  the  InBDcnco 
of  the  gcologleal  tbrmallon;  examples  were  died  to  snstuln  this  suppo- 
sition. Oronje  D.  Fhippe.n.  of  Salem,  also  spoke  on  the  general  subject  of 
botany.  Ho  observed  that  oil  plants  were  in  some  sense  wild  plants, 
alncD  those  cultivated  in  one  conntry,  grow  spontnneoui'ly  In  other;. 
Me»9r*.  E.  S.  Mont  and  A.  Hi/att  spoke  of  llie  various  objects  f 
dnrtng  the  previous  dredglngs,  — the  flrst  named  discussed  the  moUni 
the  other  the  radiates,  and  also  described  the  dlfli^rcnt  bells  or  e 
which  animals  and  plants  are  Ibund,  cncli  having  Its  peculhir  spedw. 
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Joseph  E.  ObeTf  of  Beverly  Farms,  gave  a  valuable  historical  sketch  of 
West's  Beach.  He  said  that  the  name  was  derived,  not  ft'om  the  point 
of  compass,  but  Arom  John  West,  who  held  a  grant  of  the  place  ftrom 
Salem  in  1660.  JRev.  A,  P.  Pedbody,  2>. i>.,  of  Harvard  University;  J?.  8. 
Bantouly  F,  W.  Putnam,  E.  N,  Walton,  T,  Hopes,  and  if.  Wheatland,  all  of 
Salem,  made  remarks  appertaining  to  the  objects  of  the  meeting. 

Fourth  Meeting  at  KUtery,  Maine,  on  Thursday,  August  21,  1867. — The 
first  meeting  outside  the  limits  of  the  State,  and  the  second  held  out  of 
EMsex  county.  The  principal  objects  of  attraction,  aside  firom  the  natu- 
ral history  of  the  place,  are  the  U.  S.  Navy-yard,  and  the  historical  asso- 
ciations ;  here  are  to  be  seen  the  mansion  of  Sir  William  Pepperell,  the 
richest  merchant  and  most  extensive  land-owner  in  New  England  at  the 
time  when  he  won  his  military  reputation  at  Louisburg,  and  a  baronetcy 
from  the  English  crown ;  a  portion  of  this  building  has  been  changed,  but 
enough  remains  to  give  an  idea  of  its  pristine  grandeur ;  also,  the  Spar- 
hawk  mansion,  built  by  Sir  William  for  his  married  daughter,  is  elabo- 
rately decorated;  the  Cutts*  house,  etc.,  etc. 

The  afternoon  session  was  held  in  the  stockholder's  building  of  the 
P.  S.  &  P.  Railroad,  kindly  granted  to  our  use  by  the  President  and 
Directors  of  the  road,  and  was  called  to  order  at  2  o'clock,  by  Vice- 
president  Goodell.  Various  botanical  and  zo6logical  specimens,  culled 
by  the  members,  were  laid  upon  the  table,  and  the  chairman  called  upon 
various  gentlemen  to  explain  them.  Mr,  (7.  M.  Tracy,  of  Lynn,  discussed 
the  floral,  and  Messrs,  F.  W.  Putnam  and  E,  S.  Morse,  of  Salem,  the  zod- 
logical.  Dr.  Elliott  Coues,  of  U.  S.  Army,  took  for  his  theme  the  genus 
Aomo,  or  that  part  of  it  which  is  native  to  Arizona  Territory,  the  Apache 
Indians,  and  presented  some  extended  remarks  illustrative  of  their  habits 
and  character.  Per.  E.  C.  Bolles,  of  Portland,  spoke  for  the  Portland 
Society  of  Natural  History,  and  then  gave  an  interesting  discourse  on 
microscopic  fkingi.  Rev,  Joseph  Banvard,  of  Patterson,  N.  J.,  responded 
for  a  new  society,  founded  on  the  plan  of  the  Institute.  Pev.  George  D, 
Wildes,  of  Salem,  alluded  to  the  Historical  Associations  of  this  place. 
James  N.  B^ffum,  of  Lynn,  and  others,  addressed  the  meeting.  Capt, 
Stephen  Decatur,  U.  S.N.,  who  is  now  totally  blind,  and  resides  at  Kittery, 
was  present  at  the  meeting,  and  seemed  to  enter  flilly  into  its  spirit. 

Fifth  Meeting  at  Ipswich,  Friday,  October  4,  18C7.  —  A  charming  old 
town,  replete  with  many  old  historical  associations.  On  arriving,  the 
party  proceeded  to  the  Town  Hall,  where  the  baskets  were  deposited, 
from  which  they  diverged  in  various  directions,  some  into  the  woods, 
along  the  banks  of  the  river,  and  down  to  the  very  interesting  beach 
Just  below  its  mouth.  Some  took  the  Topsfleld  road,  in  search  of  plants 
and  snails;  others  to  '* the  neck,"  where  some  ancient  Indian  mounds 
were  inspected. 

The  afternoon  session  was  held  In  the  vestry  of  the  Methodist  Church. 
Vice-president  Goodell,  upon  taking  the  chair,  explained  the  objects  of  the 
Society,  and  briefly  recounted  its  history.     George  D,  Phippen,  of  Salem, 
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spoke  of  the  flora.  E.  8»  None  described  the  Indian  relicR  found  in  the 
mounds  on  the  neck,  also  those  which  he  had  found  at  (ioose  Island,  In 
Portland  harbor.  lie  concluded  his  remarks  by  describing  the  manner 
in  which  certain  of  the  lower  animals  eat,  illustrating  the  process  with 
figures  on  the  blackboard. 

Chicago  Academy  op  Sciences.  Oct.  8,  1867.  —  Dr.  J.  J.  Jewell,  of 
the  Lake  Tunnel,  read  a  report  in  relation  to  the  geology  of  the  Chicago 
Lake  Tunnel. 

Dr.  Meyers,  of  Fort  Wayne,  Ind.,  then  described  the  finding  of  the 
bones  of  the  Mastodon,  presented  by  him  to  the  academy.  He  said  the 
locality  of  the  bones  w^as  accidentally  discovered  by  a  farmer  named 
Trush,  who  was  then  digging  a  drain  through  one  of  his  fields  in  Noble 
county,  Indiana.  He  learned  of  the  discover}'  and  purchased  the  bones 
found  by  the  farmer,  as  well  as  the  right  to  make  farther  explorations. 
In  carrying  on  the  investigations  he  called  in  the  aid  of  Dr.  Stimpson,  of 
Chicago.  These  two  spent  several  days  in  superintending  excavations, 
and  were  rewarded  by  the  accumulation  of  one  of  the  finest  collections  of 
mastodon  bones  ever  found.  These  evidently  belong  to  three  Individ* 
nals,  two  adult  (probably  male  and  female)  and  one  young  one.  The 
skeleton  of  the  calf  and  one  of  the  adults  are  nearly  complete,  and  capa- 
ble of  being  mounted.  They  lay  at  the  depth  of  four  or  five  feet,  in  a 
stratum  of  peat  overlaying  blue  clay,  containing  lacustrine  shells.  In  the 
peat  among  the  bones  were  found  fragments  of  boughs  and  branches  of 
several  kinds  of  wood,  in  a  good  state  of  preser\'ation,  some  of  which  had 
been  gnawed  by  the  beaver.  The  spot  at  which  the  bones  were  found 
Is  a  small  basin-shaped  depression  in  the  middle  of  a  corn-field,  which 
was  formerly  a  willow  swamp,  and  has  but  recently  been  sufilciently  well 
drained  to  allow  of  cultivation.  It  is  a  region  where  traces  of  ancient 
lakes  and  beaver-dams  are  particularly  abundant. 

The  size  of  the  adult  mastodon  has  not  yet  been  estimated.  That 
described  by  Dr.  Warren  measured  seventeen  feet  in  length  by  eleven 
feet  in  height,  and  it  is  supposed  that  the  largest  of  these  here  described 
will  not  fall  far  short  of  this  in  dimensions. 
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NOTES  ON    MEXICAN    ANTS. 

BY  KDWARD  NORTON. 

The  insects  mentioned  in  the  following  paper  were  for- 
warded to  the  Smithsonian  Institution  from  Mexico  by  Pro- 
fessor Sumichrast,  with  notes  by  him  upon  the  habits  of 
several  of  the  species.  It  is  a  matter  of  some  interest  to 
notice,  that,  among  over  twenty  species,  about  half  of  which 
are  undescribed,  not  one  is  known  in  the  United  States, 
while  several  are  found  in  Panama  and  Brazil.  Yet  many 
of  them  live  in  the  temperate  region  of  Mexico  I 

I  have  added  to  the  statements  of  Professor  Sumichrast 
some  recorded  accounts  of  several  of  the  species  already 
described,  to  show  how  little  is  really  known  about  these 
curious  insects,  and  partly  in  the  hope  that  some  reader  of 
this  paper  may  also  become  an  observer  of  the  species  around 
his  own  home,  in  their  varied  habits  and  occupations  and 
labors.  In  the  whole  insect  world,  only  the  honey-bee 
equals  the  ant  in  its  instinct  and  the  development  of  rea- 
soning powers  which  appear  truly  marvellous  in  such  minute 
creatures. 

Perhaps  the  nH>st  striking  peculiarity  of  the  ants  is  their 
social  character ;  assembling  in  companies  of  almost  countless 
numbers,  and  yet  working  in  harmony  for  definite  objects ; 

Entered  afcoording  to  Act  of  Congress,  In  the  year  IMS,  by  the  Piabodt  ▲caduct  Of 
BOIXVOB,  in  the  Clerk*s  Offlee  of  the  Dlstrlet  Court  of  the  District  of  MMsachosettt. 
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for  while  they  have  no  recognized  head  or  guide,  they  all 
seem  to  devote  themselves  to  systematic  efforts  for  forward- 
ing the  public  good.  All  their  energies  are  given  to  this, 
and  for  this  they  are  readj'  to  sacrifice  their  lives. 

The  family  of  ants,  in  addition  to  the  males  and  females, 
which  are  winged  and  generally  short-lived,  presents  ^'neu- 
ters,"  or  workers,  which  are  wingless  and  live  throughout  the 
year,  and  perform  the  labor  of  the  community.  The  males 
and  females  appear  in  the  summer  only.  After  a  certain 
time,  when  they  are  allowed  to  leave  the  nest,  the  whole 
society  teems  with  excitement,  and  only  settles  back  into  its 
usual  course  when  the  supei-fluous  members  fly  off  in  swarms 
to  seek  new  homes.  Of  those  which  remain,  the  males  soon 
die,  while  the  females  tear  off  their  wings,  or  have  them 
torn  off  by  the  workers.  Once  established,  the  female  soon 
lays  her  eggs,  which  are  minute,  but  increase  in  size  before 
the  larvflB  burst  forth.  These  are  footless  grubs,  which  are 
carefully  tended  and  fed  by  the  workers,  with  a  fluid  pre- 
viously elaborated  in  their  stomachs.  When  fully  grown, 
these  larvflB  assume  the  dormant  or  pupa  state,  some  genera 
forming  cocoons,  and  some  not,  and  soon  undergo  the  trans- 
formation into  the  perfect  insect.  These  larva;  and  pupce 
are  watched  with  jealous  care  by  the  workers,  and  are  trans- 
ported by  them  to  different  parts  of  the  nest,  or  more  or  less 
exposed  to  the  air  according  to  the  temperature.  Before 
man  can  foresee  the  coming  storm,  the  nests  are  securely 
closed,  and  ere  the  skies  are  fairly  cleared,  their  labors  are 
resumed.  The  bodies  of  other  animals,  the  juices  of  plants, 
and  even  the  sap  secretions  of  other  insects,  such  as  Aphides, 
or  Plant-lice,  are  taken  by  them  for  the  nourishment  of  their 
helpless  charges. 

The  workers  often  pi-esent  two  distinct  forms,  now  called 
the  major  and  minor  workers,  in  addition  to  which  a  third 
set  of  workers  is  often  found  in  one  nest,  which  are  evidently 
of  another  species,  but  have  been  captured  when  larvae  by 
the  stronger  species,  and  bred  and  enslaved  for  this  purpose. 
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On  this  point  but  little  is  recorded  as  yet  in  this  country,* 
but  we  have  abundant  testimony  from  observers  of  Eui'opean 
species. 

The  major  workers  are  usually  of  large  size,  and  have  the 
head  greatly  developed,  but  are  comparatively  few  in  num- 
ber. Their  duties  in  the  society  are  not  clearly  understood, 
but  they  are  supposed  to  have  some  kind  of  superintendence 
over  the  rest. 

In  the  following  descriptions  I  have  thought  best  only  to 
mention  one  or  more  of  the  prominent  external  characteris- 
tics by  which  the  genera  of  the  species  here  mentioned  may 
be  known. t 

Subfamily  Formicid^. 

In  the  genus  Formica y  the  node,  or  knot-like  segment 
between  the  thorax  and  abdomen,  forms  a  smooth,  oval  or 
globular  mass,  and  there  is  no  sting. 

Formica  esuriens  Smith.  *'This  is  very  common  in  Ori- 
zaba and  Cordova.  It  lives  in  gi'cat  numbers  in  dead  trees, 
in  which  it  tunnels  galleries,  or  under  stones."  From  its 
form  this  should  be  grouped  with  our  large  black  Formica 
Pennsylvanica,  which  lives  in  dead  trees.  It  is  not  by 
any  means  certain  that  the  species  living  in  dead  wood  per- 
forates that  which  is  living.  It  seems  much  more  likely 
that  it  occupies  the  channels  alreadj'  opened  by  the  grubs  of 
various  borers,  and  helps  to  complete  the  work  partly  done 
for  it.     In  this  region  the  worker  remains  in  a  torpid  state 

♦See  Mr.  J.  A.  Allen's  "Notice  of  a  Foray  of  a  Colony  of  Formica  ianguinea  La- 
treille,  upon  a  Colony  of  the  black  species  of  Formicaf  for  the  purpose  of  making 
Slaves  of  the  latter.''    Proceedings  of  the  Essex  Institnto,  Vol.  V,  p.  14, 18UG. 

tThe  Ant-family,  Formicida^  has  been  separated  into  three  subdivisions,  having  the 
following  prominent  external  characteristics :  — 

FormicidcB.^Th^  first  segment  of  the  abdomen  forming  a  single  node.  (See  Fig.  3  a, 

showing  the  spinoso  node  of  Polyrhachis.)  Not  provided  with  a  sting. 

Ponericke.— The  first  segment  of  the  abdomen  with  one  node.  Provided  with  a 
sting. 

JfyrmtciV/<B.— The  first  segment  of  the  abdomen  with  two  nodes.    Provided  with  a 

sting.    From  this  last,  two  more  subfamilies  have  been  separated,— the  AttidtBy  the 

mi^o'  workers  of  which  have  enormously  developed  heads,  and  the  CryptoceridcBf 

the  heads  of  which  are  flattened,  so  that  the  expanded  sides  wholly  or  partly  conceal  the 

eyes.    They  are  stingless. 
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in  decaying  wood  in  midwinter.  Dr.  Fitch  has  described  a 
smaller  species  {Formica  Caryod)  which  inhabits  hickory 
trees,  boring  its  passages,  as  he  thinks,  in  the  living  wood. 
The  wood  on  the  sides  of  these  passages  is  much  discolored 
and  softened,  probably  by  an  acrid  fluid  (fonnic  acid)  emit- 
ted for  that  purpose  by  the  insects. 

Formica  falvacea.  (Fig.  1,  worker  major.)  •'Taken  in 
Cordova,  where,  in  the  woods,  it  ordinarily  makes  its  nests 
in  the  middle  branches  of  Bromeliaceous  parasites." 

Formica  nitida.  *•  Inhabits  the  mountains  of  Orizaba, 
where  it  lives  in  little  companies  under  the  bark  of  pines." 

Formica  nacerda.  '*  Orizaba  and  Cordova.  Found  upon 
leaves  of  plants." 

Tapinoma.  In  this  genus  the  node  is  usually  received 
into  a  depression  at  the  base  of  the  abdomen  proper,  so  that 
at  first  sight  it  often  seems  to  be  entirely  wanting. 

Tapinoma  piceata.  "Poti'ero  (near  Cordova)  In  the  wood 
of  oaks." 

Tapinoma  tomentosa.  (Fig.  2,  worker;  the  antennae  im- 
perfect.)   "Orizaba.    In  little  societies  imder  stones." 

Polyrhachis.  This  genus  has  the  node  of  the  pedimcle 
thickened  and  usually  spinose  (whence  the  generic  name 
from  the  Greek,  meaning  manif-pointed)  ^  having  two,  three, 
or  four  spines.  The  thorax  is  usually  more  or  less  armed 
with  spines  or  hooks. 

Polyrhachia  arboricola.  (Fig.  3,  worker,  3  a,  side  view 
of  thorax  and  abdomen.)  '^ Mexico.  Indigenous  in  the  hot 
region,  where  it  is  very  common.  Its  nest  is  ordinarily 
placed  in  the  cracks  or  apertures  of  large  trees.  It  often 
chooses  the  abandoned  nests  (Comejens)  of  the  White  Ants, 
or  Termites*  (In  these  Comejens,  which  are  often  very  large, 
sometimes  dwells  a  little  species  of  Paroquet,  the  Conurus 
Aztec  Somm.)  It  is  quite  vagabond  in  its  habits,  and  one 
sees  it  running  around  on  the  trunks  of  all  sorts  of  trees 
and  leaves  of  shrubs,  which  strongly  proves  it  to  be  essen- 
tially a  tree  inhabitant.   It  causes  no  trouble  on  plantations.** 
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Subfamily  PoNEiuDiE. 

Ponera.  This  genus,  which  is  allied  to  the  '^Driver  Ant'* 
of  the  west  coast  of  Africa,  is  known  by  having  the  node  of 
the  peduncle  thickened,  nodlform,  with  the  first  segment  of 
the  abdomen  more  or  less  constricted.  In  the  anterior  wings 
there  are  one  marginal,  two  complete  submerged,  and  one 
discoidal  cell.  All  the  tibial  spurs  of  the  tibi®  ore  pectinate, 
or  comb-like. 

JPonera  atrigata.  ** Temperate  region  of  Mexico,  under 
stones." 

Ponera  pedunculata  Smith.  One  worker  was  received 
from  Mexico.  This  species  has  previously  occurred  at  Pan- 
ama and  at  Bio. 

Ectatomma.  This  genus  is  known  by  the  thickened  node 
of  the  peduncle,  and  the  deep  constriction  between  the  first 
and  second  segments  of  the  abdomen.  The  antennro  are  in- 
serted low  down  at  the  base  of  the  clypeus ;  the  eyes  are 
placed  above  the  middle  of  the  face,  while  the  spurs  of  only 
the  anterior  tibiae  are  pectinate. 

Ectatomma  ferruginea.  (Fig.  4,  4  a,  side  view  of  pedun- 
cle of  the  abdomen.)  ''Mexico.  This  species  is  only  found 
in  the  encinales,  or  oak  forests  of  the  hot  and  temperate 
region,  where  it  lives  in  little  societies  under  the  trunks  of 
fallen  trees."  The  male  differs  very  greatly  in  its  antennae 
and  the  form  of  the  thorax  from  the  worker.  Mr.  Smith  has 
noted  and  figured  several  such  cases.  But  this  species  seems 
peculiar  in  the  division  of  the  metathorax. 

Subfamily  Myrmicid^. 

In  the  genus  Eciton^  the  peduncle  consists  of  two  nodes. 
The  males  and  females  are  unknown.  Both  kinds  of  work- 
ers have  very  minute  eyes,  which  are  absent  in  some  species. 
In  several  species  the  major  workers  have  very  long  man- 
dibles  curved  at  the  end,  but  without  teeth. 

Eciton  hamuta  Fabr.  "Rio  Atoyai,  near  Cordova."  This 
is  also  found  in  Brazil  and  Cayenne.     The  two  kinds  of 
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workers  in  this  and  the  succeeding  species  have  been  pre- 
viously described. 

Edton  Mexicana  Roger,  (Fig.  5,  worker  major,  5  a, 
front  view  of  head  showing  the  immense  sickle-like  mandi- 
bles, and  only  the  two  basal  joints  of  the  antennae.  Fig.  6, 
worker  minor,  with  a  front  view  of  the  head,  showing  the 
mandibles  of  the  usual  size.)     ** Cordova,  Orizaba,  etc.** 

Eciton  brunnea,     **Occurs  at  Cordova,  Orizaba,  etc." 

Eciton  Sumichrasti.  (Fig.  7.)  "Cordova,  Orizaba,  etc.  All 
the  researches  that  I  have  made  up  to  this  time  to  discover  the 
formicarium  of  the  Eciton,  have  been  fruitless,  and  I  cannot 
obtain  any  information  from  the  natives  where  these  insects 
are  common.  At  one  time  only  (May,  1865)  I  found  under  a 
fallen  trunk  a  prodigious  number  of  workers  of  E.  Mexicana. 
They  were  heaped  and  piled  upon  each  other  like  the  bees 
in  a  swarm.  Attacking  them  with  the  end  of  a  stick,  I 
obliged  them  to  disperse,  but  could  find  no  entrance  which 
they  concealed,  no  eggs,  no  males  nor  females. 

"Especially  before  a  storm,  or  after  a  stormy  rain,  one 
meets  travelling  bands  of  Eciton.  Their  march  is  generally 
conducted  in  excellent  order,  and  with  a  file  of  one  or  two 
individuals  in  front.  Sometimes,  however,  the  column  en- 
larges itself,  scatters  and  attacks  with  fury  the  passer-by, 
who,  by  ill-luck,  has  disturbed  the  procession.  The  E. 
Mexicana  especially  seems  naturally  very  irascible,  and  the 
entomologist  who  wishes  to  enrich  his  collection  with  speci- 
mens of  this  species,  must  take  his  time  and  protect  his  legs 
from  an  attack. 

"I  only  find  the  individuals  with  long  mandibles  (those 
which  Smith  calls  major  workers)  among  the  E.  Iiamata  and 
E.  Mexicana.  It  is  difficult  to  satisfv  oneself  as  to  the  role 
which  they  fill  in  the  community.  I  have  watched  with 
attention  the  passage  of  columns  of  Eciton,  but  could  see 
nothing  to  indicate  any  peculiar  attributes  to  these  individ- 
uals. 

"The  Eciton  does  no  harm  to  agi'iculture  by  depriving  the 
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trees  of  their  leaves,  like  the  CEcodoina.  On  the  contrary,  it 
destroys,  probably,  a  host  of  noxious  insects,  and  so  reqom- 
mends  itself  to  planters ;  while  it  merits  the  attention  of 
entomologists  by  the  singularity  of  its  habits,  and  the  ob- 
scurity which  yet  reigns  about  its  history." 

In  relation  to  the  duties  of  these  major  workers  with  long 
mandibles,  Mr.  Bates  writes  (British  Museum  Catalogue  of 
Hymenoptera,  Vol.  VI,  p.  149)  of  a  South  American  species : 
•'I  am  quite  convinced  that  these  large-headed  .ones  are  a 
distinct  order  of  individuals  in  a  colony  of  Ecitons,  and  fulfil 
some  distinct,  peculiar  functions."  "I  once  saw  on  a  beach 
a  dense  column  of  Ecitons  descending  from  the  rocks  on  one 
side  of  the  harbor,  traversing  the  beach  and  climbing  again  on 
the  opposite  side ;  the  length  of  the  column  visible  was  from 
sixty  to  seventy  yards,  and  yet  there  was  no  appearance  of 
the  van  or  the  rear  of  the  army.  It  was  probably  a  migra- 
tion, as  all  the  small-headed  individuals  carried  in  their 
mandibles  a  cluster  of  white  maggots,  probably  larvae  of 
their  own  species."  "The  large-headed  individuals  were  in 
proportion  of  perhaps  about  five  in  one  hundred  to  the  small 
individuals,  but  not  one  of  them  carried  anything  in  its  man- 
dibles. They  were  all  trotting  along  outside  of  the  column, 
and  distributed  in  regular  proportion  throughout  the  whole 
line,  their  globular  white  heads  rendering  them  quite  con- 
spicuous among  the  rest,  bobbing  up  and  down  as  they  trav- 
ersed the  inequalities  of  the  road." 

All  of  the  Ecitons  seem  to  prey  upon  living  objects.  It 
seems  probable  that  animal  food  is  converted  into  nourish- 
ment for  their  larvce  by  comminution,  as  in  other  species  is 
the  case  with  vegetable  matter.  Mr.  Bates  observes  "that 
with  most  species  observation  is  a  difiicult  matter,  for  no 
human  endurance  can  sustain  their  overwhelming  attacks, 
the  cruel  sting  and  bite  of  these  formidable  insects."  They 
generally  march  in  columns.  One  South  American  spe- 
cies, the  E,  proidatory  hunts  in  dense  masses.  "The  entire 
phalanx,  when  passing  over  a  tract  of  open  ground,  occupies 
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a  space  of  from  six  to  ten  square  yards ;  where  they  pass,  all 
the  rest  of  the  insect  world  is  in  commotion  and  alarm.  They 
stream  along  the  ground  and  climb  to  the  summit  of  all  the 
lower  trees,  searching  every  leaf  to  its  apex."  They  are 
often  seen  with  the  larvte  and  eggs  and  remains  of  other 
ants,  doubtless  the  result  of  attacks  upon  their  nests.  Their 
own  nests  have  never  yet  been  discovered. 

In  one  case  he  thus  chronicles  the  result  of  his  examina- 
tion of  E.  legionis.  One  evening  he  discovered  a  column 
of  them  at  work.  The  next  day  he  found  them  agiiin  not  far 
off.  They  were  mining  in  a  bank  of  light  soil,  and  extract- 
ing therefrom  a  bulky  species  of  Formica,  with  their  larvte 
and  eggs.  It  was  curious  to  see  them  crowding  around  the 
orifices  of  the  mines,  and  assisting  their  comrades  to  lift  out 
the  bodies  of  the  luckless  ants ;  the  latter  being  too  bulky 
to  carry  were  torn  to  pieces,  and  the  marauders  forthwith 
started  off  laden  with  their  booty.  *'For  some  distance  there 
were  many  lines  of  these  moving  along  the  declivity  of  the 
bank,  but  at  a  short  distance  these  converged.  I  then 
traced  them  to  a  large  and  indurated  and  ancient  termita- 
rium ;  up  the  ascent  of  these  the  Ecitons  were  moving  in  a 
dense  column,  like  a  stream  of  liquid  metiil ;  many  were  now 
lugging  up  the  bodies  of  the  Fonnicae,  and  the  whole  disap- 
peared in  one  of  the  spacious  tubular  cavities,  which  always 
traverse  these  old  termitaria  from  the  summit  to  the  base." 

Pachycondyla.  In  this  genus  the  node  of  the  peduncle  is 
thickened,  cubical,  or  nearly  so,  elevated  to  the  same  level 
as  the  first  segment,  and  usually  of  nearly  the  same  width. 
The  eyes  are  small  and  inserted  low  down  upon  the  head. 
The  spurs  of  only  the  two  anterior  tibisB  are  pectinate.  (Mr. 
Smith  says  all  are  pectinate.) 

Pachycondyla  Orizahana.  **It  lives  at  Orizaba  in  little 
societies  under  stones  and  trunks  of  trees." 

Pseudomyrma.  In  this  genus  the  first  node  is  elongate, 
pedunculate,  the  second  large  and  globose.  The  antennse  are 
inserted  near  together  and  near  the  mouth ;  eyes  elongate, 
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ovate,  occupying   a  large   portion  of  the   head.     Anterior 
wings  with  one  marginal  and  three  submarginal  cells. 

Pseudomyrma  bicolor  Guerin.  (Fig.  8.  The  hind  legs 
not  represented,  the  specimen  being  imperfect.)  ** Mexico. 
This  is  also  found  in  Columbia  and  at  Panama." 

Pseudomyrma  Jlavidula  Smith.  Mexico.  This  is  also  a 
South  American  species.  I  cannot  feel  quite  sure  that  it  is 
P.  Jlavtdula.  **  Among  the  quite  numerous  species  of  Pseu- 
domyrma that  one  finds  in  Mexico,  one  class  appears  to  be 
solitary  (at  least,  one  never  meets  them  except  alone)  while 
the  others  (as  is  the  case  in  P.  bicolor  and  P.  flavidula) 
live  in  greater  or  less  numbers 
within  the  spines  which  arm  the 
stems  of  certain  species  of  Mimosa. 
These  spines,  fixed  in  pairs  upon 
the  branches,  are  pierced  near  their 
eidremity  by  a  hole  (seen  in  the  cut 
at  a),  which  serves  for  the  entrance 
and  exit  of  the  ants.  The  interior 
is  hollow  and  includes  some  neuters, 
the  larvae,  and,  in  the  season,  males 
and  females.  The  Pseudomyrma  generally  stings  very 
sharply,  and  attaches  itself  with  tenacity  by  its  mandibles  to 
the  part  of  the  body  which  it  seizes.  Although  this  differs 
a  little  in  size,  one  of  these  species  may  be  considered  to 
be  the  P.  flavidula  Smith." 

Mr.  Smith  has  described  a  species  from  Panama  (P.  mo- 
destd)y  '*  which  lives  in  the  hollow  thorns  or  spines  of  a  spe- 
cies of  Acacia.  The  spines  are  three  inches  long,  tapering 
to  a  point  from  a  broad  base ;  the  ants  gnaw  a  small  hole 
toward  the  point  of  the  spine,  the  broad  base  then  forms  an 
admirable  domicile  for  their  young  brood.  There  are  no 
cells  or  divisions  of  any  kind  for  the  reception  of  the  eggs  or 
larva.  The  number  of  pupro  found  in  one  nest  was  twenty- 
nine,  and  there  were  about  twenty  mature  ants.  All  of  these 
were  workers.     The  pupee  were  not  inclosed  in  cocoons." 

AMER.  NATURAUST,   VOL.  H.  9 
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Pseudomyrma  thoracica.  ^Cordova.  In  the  trunks  and 
under  the  bark  of  trees,  in  societies  which  are  sometimes 
very  numerous." 

Two  other  species  of  Pseudomyrma  from  South  America 
have  been  observed  by  Mr.  Bates,  P.  octUata  and  P.  iermi'- 
tariay  which  construct  their  dwellings  in  chambers  in  the 
outer  walls  of  the  tunnels  of  diiSerent  species  of  TermeSy  or 
white  ants.  Still  another  species,  with  small  colonies,  con- 
structs its  formicarium  in  the  pith-tul)e  of  dried  twigs. 
From  this  variety  of  habits  there  would  seem  to  be  no  defi- 
nite rule  laid  down  for  the  genus,  as  in  Formica  and  Myr- 
mica.  Each  species  or  group  of  species  must  be  studied 
separately,  although  the  whole  genus  may  meet  on  common 
ground,  as  to  its  manner  of  procuring  food  and  mode  of 
transformations. 

The  genus  AUa  has  two  nodes  in  the  peduncle.  The 
wings  are  larger  than  the  body,  with  one  marginal  and  three 
submarginal  cells,  the  third  sometimes  incomplete,  the  second 
bell -shaped.  The  large  workers  have  greatly  developed 
heads,  and  the  corslet,  or  thorax,  is  without  spines.  This 
genus  belongs  to  the  subfamily  Attidad  of  Mr.  Smith. 

Aita  dypeata  Smith.  (British  Museum  Catalogue  of  Hy- 
menoptera.  Vol.  VI,  p.  169.)  Mr.  Smith  describes  only  the 
male  and  female.  The  worker  minor  from  Orizaba,  Mexico, 
agrees  tolerably  well  with  the  description. 

Another  genus  of  this  group  is  (Ecodorna.  It  differs  from 
Atta  externally,  in  having  the  corslet  armed  with  spines, 
and  in  the  fore  wings  are  two  submarginal  cells,  the  second 
being  incomplete. 

(Ecodoma  Mexicana  Smith.  (Fig.  9,  female;  10,  worker 
major.)  (British  Museum  Catalogue  of  Hymenoptera,  Vol. 
VI,  p.  185.)  ''This  species  is  unfortunately  too  abundant 
in  Mexico,  in  the  temperate  departments  of  the  gulf  coast, 
such  as  those  of  Orizaba,  Cordova,  etc.  The  neuters  are 
known  in  Mexico  under  the  name  of  arrieras^  or  kormigas 
arrieraSy  from  the   similarity  presented  by  their  marching 
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columns  to  a  caravan  of  muleteers.  The  male  and  female 
bear  the  name  of  Ticatanas.  In  many  places  the  natives 
eat  the  abdomen  of  the  females  after  having  detached  the 
thorax. 

**It  is  specially  in  the  argillaceous  countries  that  the  CEco- 
domas  build  their  enormous  formicaries,  so  that  one  per- 
ceives them  from  afar  by  the  projection  which  they  form 
above  the  level  of  the  soil,  as  well  as  by  the  absence  of  vege- 
tation in  their  immediate  neighborhood.  These  nests  occupy 
a  surface  of  many  square  metres,*  and  their  depth  varies 
from  one  to  two  metres.  Very  many  openings  of  a  diameter 
of  about  one  to  three  inches  are  contrived  from  the  exte- 
rior, and  conduct  to  the  inner  cavities  which  serve  as  store- 
houses for  the  eggs  and  larvsB.  The  central  part  of  the  nest 
forms  a  sort  of  funnel,  designed  for  the  drainage  of  water, 
from  which,  in  a  country  where  the  periodical  rains  are  often 
abundant,  they  could  hardly  escape  without  being  entirely 
submerged,  if  they  did  not  provide  for  it  some  outlet. 

**The  system  which  reigns  in  the  interior  of  these  formi- 
caries is  extreme.  The  collection  of  vegetable  debris  brought 
in  by  the  workers  is  at  times  considerable.  But  it  is  depos- 
ited there  in  such  a  mannei:  as  not  to  cause  any  inconven- 
ience to  the  inhabitants,  nor  impede  their  circulation.  It  is 
mostly  leaves  which  are  brought  in  from  without,  and  it  is 
the  almost  exclusive  choice  of  this  kind  of  vegetation  which 
makes  the  (Ecodoma  a  veritable  scourge  to  agriculture.  At 
each  step  and  in  almost  every  place  in  the  elevated  woods 
as  in  the  plains,  in  desert  places  as  well  as  in  the  neighbor- 
hood of  habitations,  one  meets  numerous  columns  of  these 
insects,  occupied  with  an  admirable  zeal  in  the  transportation 
of  leaves.  It  seems  even  that  the  great  law  of  tfie  division 
of  labor  is  not  ignored  by  these  little  creatures,  judging  from 
the  following  observations  which  I  have  often  had  occasion 
to  make. 

*The  ground  at  the  foot  of  the  tree,  where  a  troop  of  these 

•A  metre  is  about  thirty-nine  (88^)  inches. 
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arrieras  is  assembled  for  despoiling  it  of  its  leaves,  is  ordi- 
narily strewn  with  fragments  cut  off  with  the  greatest  pre* 
cision.  And  if  the  tree  is  not  too  lofty,  one  can  satisfy 
himself  that  a  party  of  foragers,  which  have  climbed  the  tree, 
occupies  itself  wholly  in  the  labor  of  cutting  them  offy  while 
at  the  foot  are  the  carriers  which  make  the  journeys  between 
the  tree  and  the  nest.  This  management,  which  indicates 
among  these  insects  a  rare  degree  of  intelligence,  is  perhaps 
not  a  constant  and  invariable  practice,  but  it  is  an  incontest- 
ible  fact,  and  one  which  can  be  constantly  proved. 

^The  part  of  the  inhabitants  which  may  be  called  the  work' 
ers^  is  composed  of  wingless  individuals  of  quite  variable  size. 
The  largest  (workers  rruijores  of  Smith)  are  distinguished 
from  the  others  at  first  sight  by  the  great  enlargement  of 
the  head,  and  the  presence  of  a  single  ocellus  upon  the  face. 
Some  travellers  have  attributed  to  these  grosses-tites^  a  su* 
perior  share  of  intelligence,  and  represent  them  as  exercising 
a  kind  of  surveillance  over  the  other  members  of  the  com- 
munity. I  avow  that  I  cannot  come  to  a  like  conclusion, 
for  I  have  always  seen  them  devote  themselves  to  the  same 
labors  of  cutting  off  and  transporting  the  leaves,  etc.,  and 
this  without  indicating  a  higher  development  of  instinct  in 
any  way.  Probably  their  special  role,  if  they  have  one,  is 
borne  in  the  excavation  of  the  nest  and  in  tunnelling  the  gal- 
leries, labors  which  demand  a  superior  strength  and  better 
implements. 

"The  nest  of  CEcodoma  serves  as  a  habitation  for  many 
parasitic  lodgers :  some  serpents,  and  particularly  certain 
insects,  which  there  undergo  their  metamorphoses.  In  dig- 
ging up  their  nests  in  the  spring,  one  never  fails  to  find 
there  some  large  species  of  Scarabajides.  One  also  very  often 
sees  a  great  number  of  males  of  a  wasp,  Elis  costalis  Lep.,* 

*Perliap8,  and  it  is  an  interesting  question  which  I  have  not  yet  had  an  oppoitnnitj 
to  solve,  the  females  of  Elis  deposit  their  eggrs  in  the  bodies  of  the  larvn  of  ScaralMena. 
At  Tehuacan  (Dept  of  Puebla)  where  the  Sedia  Azteca  Sauss.  is  very  common,  it  Is 
particularly  abundant  in  the  leather  tanneries,  which  leads  roe  to  think  that  the  temaleft 
of  this  species  also  deposit  their  eggs  under  the  epidermis  of  the  larva  which  abound 
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flying  about  these  nests,  and  resting  themselves  upon  the 
dead  branches  which  happen  to  be  there,  thus,  I  feel  well 
assured,  awaiting  the  coming  forth  from  these  of  the  females 
of  their  species  which  have  entered  into  the  formicary. 

^At  the  commencement  of  the  rainy  season,  after  the  first 
storms  of  the  season,  the  CEcodoma  begins  the  work  of  re- 
production. The  union  of  the  sexes  probably  takes  place 
during  the  night,  for  in  the  morning  one  finds  the  neighbor- 
hood of  the  formicary  strewn  with  the  dead  bodies  of  the 
males  and  the  females,  the  latter  already  fertile,  from  whom 
the  workers  make  it  their  duty  to  tear  away  their  wings. 

'^The  ravages  committed  by  the  CEcodoma*  in  inhabited 
places,  both  by  the  surface  which  their  nest  removes  from 
cultivation,  and  by  the  number  of  trees  which  they  despoil 
of  their  leaves,  are  at  times  considerable,  and  demand  very 
great  watchfulness  on  the  part  of  the  cultivators.  They 
have  essayed  a  thousand  ways  to  put  an  end  to  the  havoc 
which  these  cause.  The  only  mode  which  offers  a  sure 
chance  of  success  is  the  removal,  the  extraction  of  the  whole 
nest.  For  this  purpose  they  dig  a  trench  of  sufficient  depth 
around  the  whole,  then  carry  away  the  dome  or  hillock  and 
the  walls  of  the  nest,  until,  arriving  at  the  cells  of  the  larvce, 
they  destroy  them  and  also  the  eggs.  The  perfect  insects 
which  escape  the  ruin  of  their  colony  then  disappear  never 
to  return. 

••The  coffee  plantations,  which  demand  a  light  soil,  are  fre- 
quently chosen  by  the  hormigas  arrieras  as  places  in  which 
to  construct  their  nests ;  and  one  can  easily  imagine  the  loss 
which  they  cause  to  the  proprietors,  if  these  last  do  not  con- 
in  the  tan.  [The  Scarabatu  Is  a  largo  insect  allied  to  our  June  beetle.  Scolia  is  a  wasp 
ftlUed  to  Elis ;  neither  have  been  supposed  hitherto  to  be  parasitic  insects.  Their 
habits  thus  probably  ally  them  with  the  Ichneumon  fly.— Eds.] 

***At  least  tho  (£c.  Mexicana,  for  the  (Ee.  hy$trixy  which  also  I  have  found  iso- 
lated in  the  forests  of  the  hot  region,  is  too  rare  to  be  named  as  doing  any  damage."  It 
may  be  well  to  add  that  Orizaba  is  in  the  temperate,  Cordova  between  the  temperate 
and  hot,  and  Tehuacan  in  the  cold  regions  or  zones  of  Mexico.  Mr.  Bates  remarks  of 
the  <Ec.  hystrix  that  be  once  **  found  a  yast  number  in  a  low  meadow,  carrying  away 
ftif^nieiits  of  flUlen  frait>  but  none  of  the  large-headed  indiTiduals.   This  was  in  BraaiL** 
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tinue  an  active  and  daily  surveillance  over  the  manoeuvres  of 
these  insects." 

It  seems  desirable  to  add  the  testimony  of  Mr.  Bates  as  to 
the  CEc.  cephalotesy  the  common  species  of  South  America. 
**This  insect,  from  its  ubiquity,  immense  numbers,  eternal 
industry,  and  its  plundering  propensities,  becomes  one  of 
the  most  important  animals  of  Bi*azil.  Its  immense  hosts 
are  unceasingly  occupied  in  defoliating  trees,  and  those  most 
relished  by  them  are  precisely  the  useful  and  cultivated 
kinds.  They  have  regular  divisions  of  laborers,  numbers 
mounting  the  trees  and  cutting  off  the  leaves  in  irregularly 
rounded  pieces  the  size  of  a  shilling,  another  relay  carrying 
them  off  as  they  fall."  "The  heavily  laden  fellows,  as  they 
came  trooping  in,  all  deposited  their  load  in  a  heap  close 
to  the  mound.  About  the  mound  itself  were  a  vast  number 
of  workers  of  a  smaller  size.  The  very  large-headed  ones 
were  not  engaged  in  leaf-cutting,  nor  seen  in  the  proces- 
sions, but  were  only  to  be  seen  on  disturbing  the  nest." 
]VIr.  Bates  says,  "I  found,  after  removing  a  little  of  the  sur- 
face, three  burrows,  each  about  an  inch  in  diameter ;  half  a 
foot  downward,  all  three  united  in  one  tubular  burrow  about 
four  inches  in  diameter.  To  the  bottom  of  this  I  could  not 
reach  when  I  probed  with  a  stick  to  the  depth  of  four  or 
five  feet.  This  tube  was  perfectly  smooth  and  covered  with 
a  vast  number  of  workers  of  much  smaller  size  than  those 
occupied  in  conveying  the  leaves ;  they  were  unmixed  with 
any  of  a  larger  size.  Afterwards,  on  probing  lowxr  into 
the  burrow,  up  came,  one  by  one,  several  gigantic  fellows, 
out  of  all  proportion  larger  than  the  largest  of  those  outside, 
and  which  I  could  not  have  supposed  to  belong  to  the  same 
species.  Besides  the  greatly  enlarged  size  of  the  head,  etc., 
they  have  an  ocellus  in  the  middle  of  the  forehead ;  this 
latter  feature,  added  to  their  startling  appearance  from  the 
cavernous  depths  of  the  formicarium,  gave  them  quite  a 
Cyclopean  character." 

Of  another  ispecies,  the  (Ec.  aexdentata^  Mr.  Smith  quotes 
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from  Rev.  Hamlet  Clark,  that  at  Constancia,  Brazil,  the 
proprietor  of  a  plantation  used  every  means  to  exterminate 
it  and  failed.  *' Sometimes  in  a  single  night  it  will  strip  an 
orange  or  lemon  tree  of  its  leaves ;  a  ditch  of  water  around 
his  garden,  which  quite  keeps  out  all  other  ants,  is  of  no  use. 
This  species  carries  a  mine  imder  its  bed  without  any  diffi- 
culty. Indeed,  I  have  been  assured  again  and  again  by  sen- 
sible men,  that  it  has  undermined,  in  its  progress  through 
the  country,  the  great  river  Pariaba.  At  any  rate,  without 
anything  like  a  natural  or  artificial  bridge,  it  appears  on  the 
other  side  and  continues  its  course."  This  testimony  is  con- 
firmed by  Mr.  Lincecum  (Proceedii^s  of  Academy  of  Natural 
Sciences,  Philadelphia,  1867,  p.  24)  in  an  interesting  account 
of  the  (Ec.  Texana^  which  he  has  observed  for  eighteen 
years.  He  states  that  they  often  carrj'  their  subterranean 
roads  for  several  hundred  yards  in  grassy  districts,  where 
the  grass  would  pmve  an  impediment  to  their  progress.  On 
one  occasion,  to  secure  access  to  a  gentleman's  garden, 
where  thoy  were  cutting  the  vegetables  to  pieces,  they  tun- 
nelled beneath  a  creek  which  was  at  that  place  fifteen  or 
twenty  feet  deep,  and  from  bank  to  bank  about  thirty  feet. 
He  also  observes  that  the  smaller  workers  which  remain 
around  the  nest  do  not  seem  to  join  in  cutting  or  canning 
the  leaves,  but  are  occupied  with  bringing  out  the  sand, 
and  generally  work  in  a  lazy  way,  very  difierently  from  the 
quick,  active  leaf-cutters.  Also  that  the  pieces  of  leaves  are 
usually  dried  outside  before  being  carried  in,  and  that  if  wet 
by  a  sudden  shower  are  left  to  decay  without.  He  also 
thinks  that  their  lives  are  dependent  upon  access  to  water, 
and  that  they  always  choose  places  where  it  is  accessible  by 
digging  wells.  In  one  case,  a  well  was  dug  by  Mr.  Pearson 
for  his  own  use,  and  water  found  at  the  depth  of  thirty  feet. 
The  ant-well  which  he  followed  was  twelve  inches  in  di- 
ameter. 

The    genus    Cryptocerus  belongs   to  another   subfamily, 
GryptoceridoBy  founded  on  the  form  of  the  head,  which  is 
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more  or  less  flattened  above,  with  the  sides  expanded  into 
flattened  marginal  plates,  concealing  or  pailly  hiding  the 
eyes.  The  peduncle  consists  of  two  nodes,  the  corslet  is 
spinose,  and  the  face  is  grooved  in  front  for  the  reception 
of  the  antennas. 

Cryptocerua  laminatus  Smith.  (Journal  of  Entomology, 
1860,  p.  77.)  Brazil.  "This  species  lives  at  Cordova,  in 
the  same  places  as  the  next,  but  it  is  rarer  and  more  soli- 
tary." 

Cryptocerus  multispinosua,  (Fig.  11.)  This  is  the  most 
common  species  of  Cryptocerus  in  the  environs  of  Cordova, 
where  it  lives  in  the  trunk  of  ceitain  trees,  especially  those  of 
the  Croton  sanguiferum,  Cedrela  odorata,  Spondias  chilias,* 
etc.  These  ants  show  little  vivacity,  remaining  stationary  a 
good  pail;  of  the  day  at  the  entrance  of  the  holes  which  con- 
duct to  their  nest.  In  the  middle  of  the  day  one  sees  them 
running  about  fallen  trunks,  without  apparent  order  or  aim. 
When  one  attempts  to  seize  them,  they  elevate  the  abdomen 
while  running,  after  the  manner  ascribed  to  another  kind  of 
ant,  the  Crematogasier  Monteziimia. 

Note. — The  new  species  mentioned  in  this  paper  wiU  soon  be  de- 
scribed in  the  Proceedings  of  the  Essex  Institute. 


EXPLANATION  OF  PLATE  H. 

Fig.    1.  Formica  fulvacea,  worker  major. 

Fig.    2.  Tapinoma  tomentosa,  worker. 

Fig.    8.  Polyrhachis  arboricola^  worker ;  a,  side  view  of  thorax  and  ab* 

domcn. 
Fig.    4.  Ectatomma  ferruginea^  worker ;  a,  side  view  of  the  peduncle  of 

the  abdomen. 
Fig.    5.  Eciton  Jfexicana,  worker  major;  a,  f^ont  view  of  the  head. 
Fig.    6.  Eciton  Mexicana,  worker  minor,  with  a  trout  view  of  the  head. 
Fig.     7.  Eciton  Sumichrasti,  worker  minor. 
Fig.    8.  Pseudomyrma  hicolor,  worker. 
Fig.    9.  (Ecodoma  Mexicana^  female. 
Fig.  10.  (Ecodoma  Mexicana^  worker  major. 
Fig.  11.  Cryptocerus  muUispinosus,  worker. 

*  These  are  local  names  for  Mexican  plants. 
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THE  MOTTLED  OWL  IN  CONFINEMENT. 

BT  C.  J.  MAYNARD. 

[The  following  iDteresting  acconnt  of  this  bird  was  sent  me  for  inser- 
tion in  my  **  Birds  of  North  America,**  which  I  have  in  preparation.  As 
it  throws  considerable  light  on  the  disputed  question  of  the  color  of  the 
bird's  plumage  in  the  first  year,  I  send  it  to  the  Naturaust,  hoping  that 
it  may  bring  out,  ft'om  other  observers,  new  fhcts  in  relation  to  this  spe- 
cies. In  presenting  it,  I  will  briefly  say  that  I  have  found  two  other 
birds  in  the  first  year's  plumage  which  were  decidedly  gray ;  but  these 
are  the  only  instances  that  I  have  noticed,  although  I  have  examined  a 
great  number  of  specimens.  Whether  we  have  two  species  of  Scops,  or 
whether  the  young  of  8.  asio  are  sometimes  gray  in  color,  sometimes  red, 
remains  still  uncertain.  My  own  opinion  is  that  the  last  hypothesis  is 
the  most  correct. — £.  A.  Sabcuels.] 

On  June  15,  1867,  I  observed  some  boys  around  a  small 
owl  which  was  perched  on  a  stick.  On  closer  examination 
I  found  that  it  was  a  young  Mottled  Owl  {Scops  dsio  Bona- 
parte). It  was  staring  about  in  a  dazed  manner  and  seemed 
half  stupefied.  I  easily  persuaded  the  boys  to  part  with  it 
for  a  trifle,  and  took  it  home.  I  should  judge  that  it  was 
about  two  weeks  old.  It  was  covered  with  a  grayish  down. 
I  put  it  in  a  large  cage,  and  gave  it  some  meat  which  it  ate, 
but  not  readily,  for  it  seemed  frightened  at  the  sight  of  my 
hand,  and  at  my  near  approach  would  draw  back,  snapping 
its  beak  after  the  manner  of  all  owls.  It  soon  ffrew  tamer, 
however,  and  would  regard  me  with  a  wise  stare,  as  if  per- 
fectly understanding  that  I  was  a  friend. 

In  a  short  time  it  would  take  food  from  me  without  fear ; 
I  never  saw  it  drink,  although  water  was  kept  constantly 
near  it.  Its  food  consisted  of  mice,  birds,  and  butchers' 
meat,  on  which  it  fed  readily.  I  kept  tiie  bird  caged  for 
about  two  weeks,  during  which  time  it  became  quite  tame, 
but  would  not  tolerate  handling,  always  threatening  me  with 
its  beak  when  my  hands  approached  it.  As  the  wires  of  its 
cage  broke  its  feathers  when  moving  about,  and  as  it  hardly 
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seemed  resigned  to  confinemeut,  I  opened  its  cage  and  gave 
it  the  freedom  of  the  room,  leaving  the  windows  open  night 
and  day.  About  this  time  I  gave  it  the  name  of  ^  Scops/'  to 
which  in  a  little  while  it  would  answer,  when  called,  with  a 
low  rattle,  which  sounded  like  the  distant  note  of  the  king* 
fisher. 

One  morning  Scops  was  missing;  diligent  search  was 
made  for  it,  but  no  owl  could  be  found,  and,  reluctantly,  we 
gave  it  up  for  lost.  Once  or  twice  it  was  seen  in  the  neigh- 
boring woods  by  different  people,  and  once  on  the  roof  of  a 
barn,  but  was  wild  and  refused  to  be  caught.  It  had  been 
absent  about  a  week,  when,  one  morning,  I  was  told  that  my 
owl  was  out  in  the  yard.  I  hastened  out  and  found  a  halt* 
grown  Newfoundland  dog  playing  with  my  pet.  The  owl 
was  clinging  to  his  shaggy  fur  with  its  claws,  snapping  its 
beak,  and  biting  fiercely.  I  immediately  rescued  poor  Scops 
and  carried  it  into  the  house.  It  was  raining  hard,  and  the 
bird  was  wet  through.  On  arriving  in  its  old  quarters  it 
seemed  pleased,  chuckling  to  itself  after  its  manner.  It  was 
almost  starved,  and  ate  two  full-grown  blue-birds  at  the  first 
meal.  After  this  time  I  gave  it  the  privilege  of  going  and 
coming  when  it  pleased,  but,  mindful  of  its  former  experi- 
ence, it  never  has  but  once  remained  away  more  than  two 
days  at  a  time.  It  now  became  more  attached  to  me  than 
ever,  and  will,  at  this  time,  permit  me  to  pat  it  gently. 

When  a  bird  is  given  it  for  food,  it  takes  it  in  its  claws, 
and  with  its  beak  invariably  pulls  out  the  wing  and  tail 
feathers  first,  then  eats  the  head,  then  devours  the  intestines ; 
then,  if  not  satisfied,  it  eats  the  remainder  of  the  bird,  feath- 
ers and  all. 

That  this  owl  sees  tolerably  well  in  the  daytime  I  have 
proved  to  my  satisfaction.  I  caught  a  mouse  and  put  it 
alive  into  an  open  box  about  two  feet  square.  This  I  placed 
upon  a  bench  near  Scops,  who  was  attentively  watching  my 
movements ;  the  moment  it  saw  the  mouse,  the  owl  opened 
its  eyes  wide,  bent  forward,  moved  its  head  from  side  to 
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side,  then  came  down  with  an  unerring  aim,  burying  its 
talons  deep  in  the  head  and  back  of  the  mouse.  Looking  up 
into  my  face,  and  uttering  its  rattling  note,  as  if  inquiring, 
"Is'nt  that  well  done?"  it  flew  up  to  its  perch  with  its  strug- 
gling prey  grasped  firmly  in  its  talons,  where  it  killed  the 
mouse  by  biting  it  in  the  head  and  back.  During  the  whole 
act  it  displayed  considerable  energy  and  excitement. 

Again,  I  have  seen  it  pounce  on  a  dragon-fly  which  was 
unable  to  fly,  but  laid  buzzing  on  the  bench ;  the  bird  went 
through  the  same  manoeuvres  as  before,  striking  the  dragon- 
fly with  the  greatest  precision,  and  with  both  feet.  I  think 
that  these  instances  prove  that  the  bird  can  see  nearly  as 
well  in  the  day  as  in  the  night.  In  both  the  above  instances 
the  sun  was  not  shining  on  the  objects  struck,  but  they  were 
very  near  the  window,  and  the  light  was  consequently 
strong. 

Scops  will,  in  taking  birds  from  my  hand,  almost  always 
look  up  in  my  face  and  utter  its  subdued  rattle.  In  sleeping, 
it  usually  stands  on  one  foot,  both  eyes  shut,  but  sometimes 
stretches  out  at  full  length,  resting  on  its  breast.  When 
sound  asleep  it  awakes  instantly  on  its  name  being  pro- 
nounced, and  will  answer  as  quickly  as  when  awake.  I 
have  heard  it  utter  its  peculiar  quavering  note  on  one  or  two 
occasions,  which,  notwithstanding  its  reputed  moumfulness, 
has  much  that  sounds  pleasant  to  my  ears.  When  moving 
along  a  plane  surface.  Scops  progresses,  with  a  half  walk, 
half  hop,  which  is  certainly  not  the  most  graceful  gait  pos- 
sible. 

When  out  at  night  among  the  trees  Scops  acts  in  much 
the  same  manner  as  when  in  the  Jiouse,  hopping  from  limb 
to  limb,  looking  about  with  a  quick,  graceful  motion  of  the 
head,  sometimes  turning  the  head  around  so  that  the  face 
comes  directly  behind. 

When  it  returns  to  the  house  in  the  morning,  daylight  is 
offcen  long  passed,  and  even  sunrise.  The  alarm  note  is  a  kind 
of  low  moan ;  this  was  often  uttered  at  the  sight  of  a  tamed 
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gray  squirrel  (but  with  which  it  has  now  become  better 
quaiuted),  and  always  at  the  sight  of  its  old  enemy ,  the  dog. 

While  flying.  Scops  moves  through  the  air  with  a  quick, 
steady  motion,  alighting  on  any  object  without  missing  a 
foothold.  I  never  heard  it  utter  a  note  when  thus  moving. 
When  perching,  it  docs  not  grasp  with  its  claws,  but  holds 
them  at  some  distance  from  the  wood,  clasping  with  the 
soles  of  the  toes.  When  it  has  eaten  enough  of  a  bird,  it 
hides  the  remaining  portions  in  any  convenient  place  near 
by ;  if  its  hiding-place  is  then  approached,  the  owl  from  its 
perch  watches  the  intruder  jealously,  and  when  its  hidden 
spoils  are  touched,  it  lays  back  its  ear-like  tufts,  snaps  its 
beak  once  or  twice,  and  drops  down  on  the  unlucky  hand 
like  an  arrow,  striking  it  with  its  sharp  claws  until  the  hand 
is  withdrawn ;  then,  ascertaining  that  its  treasure  is  safe. 
Scops  resumes  its  perch,  looking  at  its  late  disturber  with 
most  unfriendly  eyes. 

Sometimes  in  the  daytime  it  will  take  a  sudden  start,  flit- 
ting about  the  room  like  a  spectre,  alighting  on  diflTerent 
objects  to  peer  about,  which  it  does  by  moving  sideways, 
turning  the  head  in  various  directions,  and  going  through 
many  curious  movements ;  but  it  always  returns  to  its  perch 
and  settles  down  quietly. 

I  once  placed  a  stuffed  owl  of  its  own  species  near  it,  when 
it  ruffled  its  feathers,  gave  a  series  of  hisses,  moans,  and 
snappings  of  the  beak,  and  stretched  out  one  wing  at  full 
length  in  front  of  its  head  as  a  shield  to  repulse  what  it  took 
to  be  a  stranger  invading  its  own  domains.  As  the  stuffed 
bird  was  pushed  nearer,  Scops  budged  not  an  inch,  but 
looked  fiercer  than  ever;  its  ruffled  back-feathers  were 
erected  high,  its  eyes  sparkled,  and  its  whole  attitude  was 
one  of  war. 

Some  time  since  the  building  in  which  my  pet  was  kept 
was  torn  down,  and  the  bird  was  absent  for  two  weeks ;  but 
a  new  building  has  been  erected  near  the  site  of  the  old  one, 
and  to-day  I  found  Scops  in  the  new  cellar,  sitting  on  a  pro- 
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jecting  stone  of  the  wall,  as  much  at  home  as  in  the  old 
place.  From  this  it  can  be  seen  that  its  affection  for  locality 
is  very  strong.  Notwithstanding  Scops'  long  absence  it  is 
as  tame  as  ever,  taking  its  food  from  my  hand,  and  behaving 
in  the  old  manner.  Its  plumage  at  this  time  (Oct.  31, 1867) 
is  perfect,  most  of  the  feathers  having  recently  changed.  It 
is  mostly  gray;  there  are  but  few  marks  of  red,  and  but  a 
faint  wash  of  cream-color  on  the  back,  not  red. 

In  your  book  on  the  "Birds  of  New  England"  are  given 
two  instances  of  this  bird's  first  plumage  being  in  the  red; 
but  my  bird's  is  decidedly  in  the  gray.  If  it  is  red  at  all, 
it  must  be  at  some  time  hereafter.  You  also  mention  one 
occurrence  of  the  young  bird  in  the  gray  plumage,  and,  to 
give  an  additional  example,  I  would,  for  the  benefit  of  stu- 
dents, add  one  from  my  own  experience. 


ROCK    RUINS. 

BY  A.   HYATT. 

I  WAS  accosted  once  by  a  gi'ay-headed  patriarch,  sitting 
at  the  door  of  his  farm-house,  with  these  words :  "I  have 
heard  of  you,  and  wished  to  see  you ;  my  neighbors  tell  me 
that  you  are  a  rock-hunter."  After  many  questions  he  con- 
tinued: "I  have  read  nothing  but  this," — holding  up  the 
well-thumbed  family  Bible, — "and  seen  nothing  but  that," 
— pointing  to  the  extensive  landscape  the  house  afforded, — 
**and  yet,"  said  he,  "a  long  life  spent  with  them  both  before 
me,  has  given  me  more  to  think  about  than  I  can  master. 
The  rains  pour  down  their  floods  upon  these  hills  till  every 
little  hollow  holds  a  muddy  rivulet  which  empties  into  that 
silver  thread  you  see  yonder,  until  it  too  is  a  broad,  yellow 
current.  It  has  struck  me,  stranger,  that  those  rains,  in  the 
hands  of  the  Almighty,  are  the  instruments  which  have  cut 
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and  shaped  theso  bills  about  us,  and  that  great  valley  yon- 
der.    Do  you  meu  who  study  rocks  think  so  too?" 

The  old  mau,  without  other  help  than  his  own  eyes  aud  aa 
appreciative  love  of  uature,  fostered  by  the  daily  contempla- 
tion of  a  fine  landscape,  had  unconsciously  retraced  the  pri- 
mary steps  of  geological  history,  and  rediscovered  the  fetot 
that  water  is  one  of  the  great  agents  of  cliange  upon  the 
earth's  surface. 

He  had  seen  it  working,  and  comprehended  how  it  was 
slowly,  but  with  irresistible  power,  melting  down  hills,  fur* 
rowing  out  valleys,  and  casting  the  muddy  flow  through  a 
thousand  channels  into  the  sea.  The  patient  contemplation 
of  a  view  such  as  one  often  meets  with, — a  quiet  valley 
sleeping  between  parallel  ranges  of  hills,  with  wrinkled  sides 
and  bald  summits,  had  taught  him  this. 

When  we  should  wish,  however,  to  describe  the  eflfect  of 
water  upon  the  face  of  our  continent,  it  is  not  best  to  begin 
with  such  complicated  examples,  but  good  sense  dictates  the 
introduction  of  a  few  special  cases  wherein  water  is  evidently 
the  sole  agent  of  change.  Thus  a  ladder  is  presented  to  the 
mind  by  which  it  may  climb  to  the  comprehension  of  the 
panorama,  instead  of  being  presented  at  once  with  general 
laws,  and  then  carried  down  backward  upon  the  rounds  of 
fact  and  explanation. 

Perhaps  but  very  few  of  the  thousands  who  annually  reach 
that  Mecca  of  the  travelling  public,  Niagara,  are  aware  that 
it  furnishes  one  of  these  examples,  and  is  so  often  a  theme 
for  geological  writers  and  lecturers.  Visitors  pay  the  extor- 
tionate prices  of  admission  to  its  various  points  of  view,  are 
made  giddy  by  the  mad  whirl  of  the  rapids,  stunned  by  the 
roar  of  the  water,  and  awe-struck  by  the  vibrations  of  the 
earth,  and  yet  do  not  intelligently  comprehend  the  meaning 
of  all  this  turmoil  and  uproar.  They  read  in  the  guide- 
books the  meagre  notice  of  the  fact,  that  the  cataract  was 
once  at  Lewiston  and  has  eaten  its  way  back  through  the 
solid  rock  to  its  present  position.     Some  accept  the  state- 
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ment  as  children  a  fairy  tale,  some  doubt  without  the  ability 
to  give  a  valid  reason,  and  some,  fearing  the  sudden  de- 
struction of  their  dream-land,  refuse  to  analyze  the  glories 
of  the  river.  They  shrink  from  familiarity  with  nature,  lest 
water  should  prove  itself  nothing  but  water,  and  stone  noth- 
ing but  stone,  entirely  ignorant  of  the  fact,  that  the  close 
observer,  whether  poet,  artist,  or  naturalist,  is  the  only  one 
who  seeks  the  spirit  of  the  beautiful  with  success.  He  alone 
grasps  the  internal  creative  thought,  the  soul  embodied  in 
the  landscape,  without  which  the  rocks,  rivers,  and  moim- 
tains,  with  their  green  garlands,  are  comparatively  expres- 
sionless forms,  like  faces  without  eyes. 

Along  the  sides  of  the  gorge  at  Niagara  a  few  of  the  great 
layers  which  make  up  the  body  of  the  continent  are  seen 
rising  one  after  another,  overlapping  at  the  surface  like  tiles 
on  a  nearly  horizontal  roof;*  the  inclination  of  the  layers, 
in  fJEict,  being  only  about  twenty-five  feet  to  the  mile,  in  a 
southerly  direction. 

Out  of  the  cloud  and  foam  of  the  cataract  appear  two  lay- 
ers, each  about  eighty  feet  thick,  the  upper  one  (8)  of  lime- 
stone, the  under  (7)  of  shale.  Still  farther  northward,  above 
the  debris  that  has  accumulated  at  the  foot  of  the  cliffs,  runs 
a  tanner  layer  of  limestone  (6),  and,  continuing  in  the  same 
direction,  we  find  a  layer  of  green  shale  (5)  succeeded  soon 
by  one  of  light-colored  sandstone  (4),  and  lastly  a  mass  of 
red  sandstone  (3). 

Thus,  when  we  reach  Suspension  Bridge  it  is  compara- 
tively easy  even  for  an  unpractised  eye  to  analyze  the  cliflT. 
Attracted  by  the  emerald  curtain  of  the  great  fall,  few 
vouchsafe  more  than  a  passing  glance  down  the  chasm,  and 
yet  in  autumn  this  view  is  one  of  rare  beauty.  The  alter- 
nate bands  of  color  in  the  rocks  blend  iv^ith  the  fringe  of 
golden  and  scarlet  trees  upon  the  taltis  at  their  feet,  and 
firom  every  crevice  graceful  vines  hang  their  lace-work  of 
flaming  foliage.     The  painted  walls  and  their  gorgeous  ta- 

•  Vide  8, »',  0,  and  10  in  the  wood-cat. 
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pcstries  rise  nearly  three  huudred  feet  on  either  side,  and, 
at  that  dizzy  depth,  the  river  glides  on,  a  flood  of  green  and 
silver,  till  the  harder  rocks  in  the  shallower  channel  beyond 
obstruct  the  current  and  hurl  its  waves  fifteen  feet  in  the 
air. 

Below  the  whirlpool  those  harder  rocks  appear  as  a  light- 
colored,  gritty  sandstone  (2),  underlaid  by  a  soft  red  sand* 
stone  (1).  Even  to  the  most  superficial  observer  it  is 
evident  that  all  these  layers  were  at  one  time  continuous 
and  filled  the  gorge,  just  as  it  is  now  apparent  that  the 
higher  limestone  and  shale  are  continuous  under  the   fall 

The  recession  of  the  present  falls  is  an  established  fact. 
Father  Hennepin,  one  of  the  early  French  explorers,  de- 
scribed and  figured  Niagara  as  early  as  1678.  Then  it  had 
three  distinct  parts  instead  of  two,  as  at  present.  On  the 
Canada  side  a  tabular  rock  of  great  size  extended  out  inter* 
ruptiug  and  turning  a  portion  of  the  overflow  in  an  easterly 
direction,  making  a  third  fall  at  right  angles,  but  continuous 
with  the  horse-shoe.  About  seventy  yeara  afterwards,  a 
Danish  naturalist,  Kalm,  records  the  disappearance  of  this 
rock,  and  describes  the  fall  as  having  about  the  same  general 
outline  as  at  present.  His  sketch,  however,  does  not  dififer 
materially  from  Father  Hennepin's,  except  in  the  absence 
of  the  third  fall.  Parts  of  Table  Rock  fell  successively  in 
1818,  1828,  and  1829,  and  Ejilm  speaks  of  the  descent  of 
portions  of  this  rock,  which  extended  under  the  water  pre- 
vious to  his  visit  in  1750. 

All  these  changes  were  on  the  Canada  side,  and,  as  has 
been  already  noticed  by  Professor  Jules  Marcou,  that  part  of 
the  cataract  recedes  the  most  rapidly.  The  volume  of  water 
is  much  greater,  some  twenty-five  feet  in  depth  in  the  centre 
of  the  horse -shoe  curve,  and  the  mass  of  debris,  which 
is  so  picturesque  along  the  base  of  the  American  side,  is 
entirely  wanting,  the  layers  of  rock  being  carved  out  perpen- 
dicularly, probably  to  a  considerable  depth  below  the  surface 
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of  the  river.  Professor  Jules  Marcou,  who  visited  Niagara  in 
1848-49  and  1850,  remarked  not  only  the  changes  which 
occurred  in  the  Table  Rock,*  part  of  which  fell  in  1850, 
but  observed  also  the  increasing  angularity  of  the  curve  at 
the  centre  of  the  horse-shoe,  and  the  gradual  deepening  of 
the  water.  It  seems  certain  that  either  the  size  of  the  river 
has  greatly  decreased  since  Father  Hennepin's  visit,  or  else 
this  part  of  the  horse-shoe  fall  is  much  deeper  and  the 
sides  shallower  than  formerly.  In  1850,  according  to  Pro- 
fessor Marcou,  the  curve  was  passably  regular;  in  1863,  it 
was  very  much  deeper,  and  notched  near  the  centre.  He 
also  noticed  that  a  large  block,  some  six  or  seven  feet  in 
diameter,  which  had  stood  near  the  Terrapin  Tower,  had 
been  engulfed,  and  together  with  it  a  long  line  of  boulders 
figured  by  Professor  Hall  in  his  map  of  1842.  In  1852,  por- 
tions of  the  cliff  at  this  point  fell,  making  a  sensible  differ- 
ence in  its  outline,  and  probably  caused  the  disappearance 
of  the  boulders. 

The  manner  in  which  the  tables  of  rock  are  undermined 
is  as  well  known  as  the  recession  of  the  cataract  itself. 
Every  visitor  is  informed  that  the  water,  dashing  against 
the  lower  layer  of  soft  shale  (7),  cuts  out  cavernous  hollows 
like  the  "Cave  of  the  Winds,"  and  presently  the  projecting 
tables  of  limestone  above  (8),  becoming  too  weak  to  support 
themselves,  and  the  great  weight  of  the  river,  are  precipi- 
tated in  immense  masses  to  the  bottom. 

These  huge  fragments,  with  every  point  and  fractured 
edge  rounded  and  smoothed  by  the  ceaseless  bombardment 
of  the  water,  lie  in  huge  piles  under  the  American  fall. 
There  is  no  continuous  flow,  but  a  succession  of  blows,  and 
one  standing  near  them,  feeling  this  distinct  pulsation,  as 
wave  after  wave  rushes  over  the  precipice  and  descends  with 
a  deafening  roar  upon  the  polished  surfaces,  no  longer  won- 
ders that  the  rocks  are  worn  slippery,  but  rather  that  they 

*Thi8  is  a  tabular  extension  of  the  upper  limestone  on  the  Canadian  side  close  to 
tbe  cataract.    It  once  extended  out  some  distance,  and  was  probably  tbe  last  remnant 
of  the  lateral  precipice  over  which  the  third  fall  tamed  in  Father  Hennepin's  time. 
AMEB.  NATURAU8T,  VOL.  n.  U 
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are  not  shattered  like  brittle  glass  under  a  trip-hammer,  and 
swept  away. 

We  musty  however,  even  before  this  exhibition  of  power, 
remember  that  water  is  not  the  only  instrument  which  is 
carving  out  the  softer  shales.  Wherever  these  are  uncor* 
ercd,  as  in  the  "Cave  of  the  Winds,"  they  are  cased  in  ice 
during  the  winter.  Experience  has  taught  us  all  how  the 
frost  loosens  the  bricks  of  the  side-walks,  throws  down  mas- 
sive stone-walls,  and  bursts  our  water-pipes.  All  these 
effects  are  not  due  to  any  miraculous  power  possessed  by 
frost,  but  to  the  fact  that  water  when  freezing  expands  and 
forces  room  for  its  increasing  volume.  In  the  crevices  of 
the  shale  it  acts  quietly  but  with  resistless  force  between  the 
layers,  like  millions  of  minute  wedges  lifting  and  loosening 
the  edges  of  the  rock-beds,  which  are  thus  rendered  an  easy 
prey  to  the  waves,  if  they  do  not  fall  of  themselves  in  the 
early  spring.  Goat  Island  recedes  almost  as  fast  as  the  cata- 
ract itself,  and  yet  frost  alone  is  the  workman  that  under- 
mines its  rocky  face. 

The  future  of  the  cataract  may  be  read  in  the  struct- 
ure of  the  rocks,  as  well  as  its  past.  Professor  Hall,  who 
has  studied  it  more  carefully  than  any  other  geologist,  pre- 
dicts that  Niagara  is  slowly  but  surely  destroying  itself. 
Thousands  of  years  hence  and  the  cataract  will  have  eaten 
its  way  back  until  the  solid  limestone  layers,  which  are  now 
on  its  verge,  will  be  at  its  base  (z,  k).  Here  it  will  proba- 
bly remain  for  a  long  time  almost  stationary.  The  lower 
portion  being  as  hard  as  the  upper,  will  not  be  eaten  out 
into  caves  and  hollows  as  at  present,  but,  being  less  exposed, 
will  give  way  even  more  slowly  than  the  upper  limestones. 
These  last,  however,  notwithstanding  their  hardness,  will 
be  gradually  worn  down,  as  the  hard  layers  (2)  are  at  the 
whirlpool  (c) ,  or  the  limestones  on  the  bed  of  the  stream 
above  the  present  fall  (8')  to  the  ascending  level  of  the 
river  bed,  as  at  d  in  the  wood-cut.  The  softer  layers  of 
greenish  marl,  marked  9,  will  have  been  already  levelled. 
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and  Niagara,  with  perhaps  a  slight  desceut  over  the  lime- 
Etooes  (10)  at  the  outlet  of  Lake  Erie,  will  be  uninterrupted 
ill  its  course  to  Lake  Ontario, 

According  to  the  estimate  of  Sir  Charles  Lyell,  about 
thirty-five  thousand  years  ago  the  fulls  were  at  LewistoD. 
Now  they  are  seven  miles  away,  and  have  yet  two  miles 
to  traverse,  each  step  harder  and  more  difficult  as  the  shale 
becomes  thinner,  before  they  reach  the  point  (i),  where, 
should  they  preserve  their  present  structure,  they  will  nut 
be  over  one  hundred  feet  high.  Following  out  Sir  Charles 
Lyell's  estimate,  this  would  take  ten  thousand  years,  even  if 
no  allowance  was  made  for  the  gradual  retardation  caust^d  by 
the  disappearance  of  the  shale.  Although  these  calculations 
are  baaed  upon  the  observed  rate  of  retrogressiou  of  tlie  falls, 
they  can  only  be  very  rough  approximations,  until  suflicieiit 
time  has  elapsed  for  other  observations  to  be  made  and  com- 
pared with  the  monuments  erected  by  Professor  Hal]  in  1842. 
They  are,  however,  sufficiently  close  and  reliable  to  show 
that  Kiagara  was  not  carved  out  in  a  day,  nor  yet  in  a  thou- 
sand years ;  but  that  for  tens  of  thousands  of  years  the  steady 
rush  of  the  river  has  ground  the  rocks  to  powder,  and  swept 
away,  piece  by  piece,  the  solid  layers,  until  the  gorge  it  has 
cut  is  now  seven  miles  long,  irom  two  to  three  hundird  aod 
fifty  feet  deep,  and  eight  to  twenty-four  hundred  feet  wide 
at  the  top. 

Of  late,  the  public  have  been  alarmed  by  the  etateneot 
that  about  half  a  mile  back  of  the  horse-shoe,  the  motions  of 
the  stream  indicate  a  breach  in  the  upper  limestone,  and 
speculations  are  indulged  in  that  thi'ougb  this  hole  a  Bub- 
terrunean  stream  is  eating  away  the  underlying  shale  with 
great  rapidity.  The  sagacious  inhabitants,  who  have  given 
birth  to  this  story,  predict  the  probable  destruction  of  the 
great  catanict  by  the  caving  in  of  the  tables  of  limestone  (8') 
with  such  rapidity  that  the  whole  will  foi-m  only  a  rapid. 
It  is  difficult  to  understaud,  first,  how  such  a  breoub  ( 
have   been   made;   second,  how   if  made  it  could 
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pnough  of  the  river  tu  e«t  away  any  coiisiderablo  portion  of 
the  sbalo  underneath ;  and  third,  if  it  did  both  u(  thirst!  im- 
practicabllitiee,  how  the  subterranean  stream  could  break 
^down  the  fnee  of  the  fall  faster  than  the  water  could  carry 
''  the  fragtnentH  and  muiiitnin  the  face  of  the  precipice  per- 
tendicnlar.  We  do  not  desire,  however,  to  deprive  cither 
'  guides  or  the  oldest  inhabitants  of  thcii-  time-honored 
rivilcge  of  astonishing  the  iiublic,  but  they  should  remem- 
tr  and  take  warning  from  the  fate  of  the  "reliable  contra- 
"  they  may,  even  as  he  did,  lose  their  hold  upon  the 
dutity  uf  the  public. 


THE  CRUISE  OF  THE    "ABROLIIOS." 


After  one  has  travelled  up  and  dowu  the  Brazilian  coast 
bd  become  familiar  with  the  long  sea-benches,  bordered 
Ktli  ridgea  or  domes  of  sand,  that  ahnost  uninterruptedly 

retcb  from  the  Amazonas  to  Cape  Frio,  and  with  the  ever- 
bandering  Atlantic  surf  that  draws  its  foamy  line  around 

lose  lonely  shores,  it  seems  strange  to  see  at  Caravellaa  a 
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coast  scarcely  elevated  above  the  water,  and  a  beach  washed 
by  a  sea  as  quiet  as  an  inland  lake.  The  water  here  along 
shore  is  very  shallow,  owing  to  the  very  gentle  slope  of  the 
bottom,  and  not  only  for  that  reason  is  it  quiet,  but  because 
very  extensive  reefs,  lying  between  the  main-land  and  the 
islands  of  the  Abrolhos,  break  the  force  of  the  waves,  and 
protect  the  coast. 

I  hired  at  Caravellas,  for  the  exploitation  of  the  Abrolhos 
region,  a  little  launch,  the  Abrolhos^  and  three  men,  the 
captam  being  a  Dane,  who  for  many  years  had  followed  the 
life  of  a  fisherman  among  the  Abrolhos  reefs,  and,  as  it  will 
hereafter  be  seen,  knows  them  perfectly. 

It  was  a  gloiious  morning  early  in  last  September,  the 
month  that  closes  the  Brazilian  winter,  that  we  embarked. 
Up  went  the  long,  narrow,  triangular  sails  to  the  short 
masts,  Jaco  blew  from  his  big  horn  a  few  cornet-like  notes, 
that  went  breaking  with  strange  echoes  through  the  cocoa- 
palm  groves  on  the  river  bank  below  the  town,  and  we 
dropped  down  stream.  Next  day,  for  we  had  been  delayed 
at  the  mouth  of  the  river,  we  were  beating  by  dawnlight  out 
of  the  entrance.  After  sticking  fast  on  a  sand-bank  or  two, 
we  soon  stood  off  towards  the  islands.  Near  the  shore  the 
water  was  very  turbid  and  reddish ;  but  leaving  the  land  it 
soon  became  clearer,  and  the  yellowish  tint  gave  way  to 
green.  The  sounding-line  showed  a  depth  of  about  sixteen 
metres,  with  a  white  sandy  bottom,  which  gave  to  the  sea 
a  whitish  appearance.  There  was  not  a  cloud  in  the  sky, 
and  the  low  sun  looked  warmly  down  on  the  waves  rippling 
under  the  last  breath  of  the  dying  land-breeze. 

About  seven  miles  from  the  land  I  observed  that  the 
water  ahead  was  spotted  by  dark  brownish  patches  of  color, 
irregular  in  outline,  and  resembling  the  shadows  cast  by 
little  clouds.  Occasionally  one  might  mark  the  breaking 
of  a  wave  over  one  of  these  patches.  ''These  are  the  Cha- 
pciroes,"*  said  Jaco.     This  is  the  name  given  in  Brazil  to 

*  Pronounoed  Shipaffrdtngt,  The  Bingolar  U  "  ChapeirSo,''  pronounced  SkMipaifr&wu§. 
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isolated  coral  structures,  which  are  very  common  on  the 
Brasilian  reef- grounds.  Corals  grow  over  the  bottom  in 
small  patches,  and  without  spreading  much,  rise  often  to  a 
height  of  forty  to  fifty  or  more  feet,  like  towers,  and  some- 
times attain  the  level  of  low  tide.  At  the  top  they  are 
usually  very  irregular,  and  sometimes  spread  out  like  mush- 
rooms, or,  as  the  fishermen  say,  umbrellas.  Some  of  these 
Chapeiroes  are  only  a  few  feet  in  diameter.  Two  ChapeirSes 
are  seen  in  the  foreground  of  the  engraving  of  the  Recife  do 
Lixo.  Professor  Verrill  tells  me  that  similar  structures  occur 
also  in  the  West  Indies.  We  soon  came  up  to  one  and  passed 
almost  over  it.  They  were  of  all  heights,  and  on  the  larger 
the  waves  were  breaking.  The  sea  was  full  of  them,  a  perfect 
labyrinth,  through  which  our  skilful  captain  readily  tacked 
his  way.  In  some  places  a  good-sized  ship  might  sail  among 
them,  but  it  would  not  be  safe  to  venture  among  them  in 
dark  or  stormy  weather.  As  we  threaded  our  way  through, 
Jac6  and  the  sailors  told  me  stories  of  the  whale  and  other 
fisheries  carried  on  here,  of  their  adventures  while  engaged 
in  their  hardy  pursuits  in  these  waters,  and  how  vessels 
sometimes  ran  on  the  ChapeirSes,  sticking  fast  by  the  middle 
of  the  keel,  to  the  amazement  of  the  captain,  who  found 
deep  water  all  round,  the  vessel  being  perched,  as  it  were, 
like  a  weather-cock  on  the  top  of  a  tower.  Occasionally,  I 
am  told,  the  shock  is  sufficient  to  break  ofiT  and  upset  some 
of  the  slender  ones,  for  they  are  not  very  compact. 

After  a  while  we  came  out  once  more  into  open  water. 
The  reef-ground  we  had  crossed  is  known  as  the  Paredes,  or 
walls.  From  north  to  south  it  is  fifteen  to  twenty  miles  in 
leDgth,  wUle  its  width  varies  from  three  to'  nine  miles. 
Where  we  crossed  it,  nearly  in  the  middle,  there  are  only 
Chapeiroes ;  but  farther  north,  as  well  as  farther  south,  there 
are  extensive  reefs  laid  bare  at  low  tide  over  an  area  of 
many  square  miles ;  but  these  I  did  not  visit  until  my  return 
voyage. 

On  finishing  my  examination  of  the  islands,  of  which  I 
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bavo  alrctuly  giveo  a  description  in  my  last  article,  I 
on  the  eveuing  of  tbo  12lh  of  September  to  visit  the 
eramost  reef  of  the  Paredes,  called  the  Recife  do  Lixo.  My 
plan  WHS  to  cross  tlie  reef  that  night  at  high  tide,  and  anchor 
io  a  Bac  or  little  bay  on  the  wetttern  Bide,  so  as  to  profit  by 
the  low  tide  of  the  full  moon  of  the  morrow.  Eastn-ard  of 
the  islands  a  few  miles,  with  a  length  of  about  nine  to  tec 
miles,  and  a  breadth  in  some  places  of  four  miles,  is  an  arcs 
over  which  Chapeiroea  grow  very  abundantly,  forming  ob- 
structions on  which  many  a  vessel  has  been  wrecked.  They 
unite  nowhere  to  form  a.  large  reef,  and  are  rarely  aoywhCK 
uncovered  at  low  tide. 

Ordinarily,  vessels  and  steamships  go  outside  of  thme 
reefs  to  the  eastward,  in  sight  of  the  islands.  It  is  not  ca^< 
however,  to  calculate  one's  distance  from  a  point  at  sea,  sod 
especially  from  a  light  by  night,  and  many  vessels,  itotwitfa- 
standing  the  light-house,  have  been  wrecked  upon  them. 
West  of  the  islands  there  is  deep  water,  there  are  no  Chapei- 
roes,  and  between  the  islands  and  the  Paredes  there  is  a 
channel  about  eight  miles  in  width,  with  plenty  of  water  and 
no  obstructions.  The  safest  way  is  to  pass  to  the  westward 
of  the  islands,  when  one  may  run  close  in  shore,  so  long  as 
the  course  is  north  or  south.  There  is  then  no  danger  what- 
ever, and  there  is  a  smoother  sea.  On  the  return  voyage 
from  Rio,  the  Americaii  steamship  "South  America"  was,  at 
the  suggestion  of  the  writer,  taken  through  this  channel. 

Varying  winds  drove  the  launch  "Abrolhos"  into  the  re- 
gion of  the  Chapeiroes  to  the  north-eastward  of  the  islands. 
Jaco  and  I  took  turns  in  heaving  the  lead.  Among  the 
Chapeiroes  we  found  a  depth  of  sixteen  to  twenty  metres, 
and  once,  while  becalmed,  we  found  twenty  metres  alongside 
one  Chapoir£o,  and  threo  metres  on  top.  Waiting  for  the 
wind,  the  books  were  used,  and  we  soon  liad,  floundering 
about  below  among  my  boxes  of  corals,  some  lino  Ouaroit- 
pag.  By  and  by  the  wind  freshened  and  we  set  out  to  croH 
the  chimnel,  souuding  all  the  way,  finding  a  depth  of  seveD- 
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teen  to  twenty-nine  metres,  a  bottom  composed  of  sand  and 
shells,  and  no  impediment  to  navigation.  The  almost  full 
moon  made  the  night  welbiigh  as  light  as  day. 

Late  at  night  I  turned  in  below,  and,  with  the  sound  of 
waves  outside  and  the  wash  of  the  bilge-water  and  the  occa- 
sional floundering  of  the  not  yet  dead  fish  inside,  dreamed 
of  home,  while  Jaco  and  the  men  ever  and  anon  heaved  the 
lead,  calling  out  the  number  of  metres.  At  last  the  voice  of 
a  sailor  was  heard  at  the  hatch,  **  O  Sen  Carlos/  O  recife/'* 
The  reef  I  I  went  hastily  on  deck  in  the  moonlight.  Splash 
went  the  lead.  ^Dotis  metros^^ — only  two  metres  of  water. 
We  are  on  the  reef.  I  rolled  myself  in  my  great  coat  and 
stretched  myself  out  on  the  deck  listening  to  the  splash  of 
the  lead,  and  gazing  at  the  big  cumulus  clouds,  lit  up  by  the 
moon,  and  memory  carried  me  back  to  long  rides  along  the 
sea-beaches  farther  south,  to  many  a  bivouac  under  the  clear 
dewy  sky,  when  the  slow  march  of  the  tardily  gliding  hours 
was  marked  by  the  sinking  of  the  moon  among  the  waving, 
glistening,  giant  fronds  of  the  cocoa-palm,  or  by  the  South- 
em  Cross,  that,  like  a  great  hour-hand,  swung  round  the 
southern  pole,  and  with  the  monstrous  modinha  of  the 
steersman  I  fell  asleep. 

^Dez  metrosi*'  cries  Jac6,  "O  Carlos  1  we  are  in  the  chan- 
nel,^ The  great  reef  of  the  Paredes  is  deeply  indented, 
according  to  fishermen,  by  two  very  irregular  channels, 
which,  entering  it  from  the  north,  almost  separate  it  into 
three  parts,  very  much  as  the  island  of  Cape  Breton  is  cut 
np  by  the  Bras  d'Or.  We  had  crossed  the  outer  reef  and 
reached  the  eastern  channel,  which  is  very  narrow.  In  this 
way,  with  the  sounding-line  in  hand,  we  crossed  the  reef, 
and  anchored  just  on  the  inner  side  to  wait  for  the  morning. 

The  sun  rose  and  Jacd  wound  his  horn.  Here  we  were 
just  off  the  reef  and  alongside  the  sac  for  which  we  had 
steered.  As  the  tide  went  down,  the  reef  began  to  uncover 
itself,  and  became  dry  over  a  very  large  area,  as  far  north 
and  south  as  we  could  see  from  the  deck  of  our  little  vessel. 
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As  soon  as  the  falling  tide  had  sufficiently  defined  our  little 
harbor,  we  sailed  in,  and  anchored  close  to  the  reef.  I  took 
a  basket  with  cans  and  bottles,  and  leaped  on  the  reef, 
taking  with  me  two  men  with  a  taraffa^  a  kind  of  round 
casting  net,  to  take  fish  in  the  pools. 

The  reef,  exposed  at  low  tide,  was  level  on  top,  and  the 
corals,  as  at  the  Abrolhos,  were  generally  dead  and  covered 
by  barnacles,  etc.  It  was  exceedingly  iri'egular  and  rugged 
in  outline,  and  deeply  indented  by  little  bays.  On  the  sur- 
face were  many  large  pools  (see  sketch),  in  which  I  found 
beautiful  specimens  of  Millepora  alcicomis,  SiderastrtBaj 
Favia^  etc.,  together  with  two  or  three  species  of  gorgonias, 
belonging  to  the  genera  Hymenogorgia^  Plexaurdla  and  Eu^ 
nicia. 

Turning  over  the  loose  corals  in  the  pond,  I  found  a  host 
of  interesting  things,  sea-urchins  {Echinometra  Michdini)^ 
crimson  starfishes  (Echinaater  crassispina  Verrill) ,  together 
with  many  odd  crabs.  There  is  a  curious  little  crustacean,  of 
which  there  appears  to  be  more  than  one  species  on  the  coast 
of  Brazil,  called  the  Tamaru.  I  used  to  be  much  puzzled 
when  walking  near  muddy  shores  when  the  tide  was  down, 
by  hearing  a  sharp  clicking  sound.  The  Tamarus  are  the 
musicians.  I  suppose  the  sound  to  be  made  in  some  way  by 
the  claws.  These  Tamarus  are  very  abundant,  living  in  the 
holes  in  the  reefs,  and  I  have  more  than  once,  when  sailing 
over  a  reef,  heard  their  musical  click  in  the  water  under- 
neath me.  There  is  a  whole  group  of  shrimp-like  crusta- 
ceans, whose  hind-body  is  unprotected  by  a  shell,  and  which 
are  called  hermit-crabs,  from  their  taking  up  their  abode  in 
dead  shells.  I  found  one  large  hermit-crab  on  this  reef, 
which  was  occupying  a  rather  large  shell  on  which  was 
seated  a  sea-anemone.  It  is  a  strange  companionship  which 
has  been  observed  to  exist  between  other  species  elsewhere. 
The  reef  is  not  very  rich  in  shells. 

One  of  the  men  threw  the  round  net  successfully  over 
some  charming  little  fishes  in  the  ponds,  and  we  soon  bad  a 
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large  collection  of  things,  which  we  carried  to  the  edge  of 
the  reef.  The  tide  by  this  time  had  gone  down  farther,  and 
the  water  was  low  enough  on  the  border  of  the  reef  to  allow 
one  to  wade  all  over  and  examine  it.  The  very  edge  of  the 
reef  where  the  waves  washed  at  low  tide  is  higher  than  else- 
where, partially  owing  to  a  better  opportunity  being  offered 
for  the  growth  of  corals,  but  also  to  a  luxuriant  growth  of 
serpulae,  barnacles,  etc.  From  this  line  the  reef  slopes  gently 
down  to  the  edge,*  where  it  drops  down  perpendicularly 
into  deep  water,  as  at  the  islands.  This  border,  where  the 
water  was  of  little  depth,  and  where  the  bottom  was  never 
exposed  at  low  tide,  may  be  at  times  very  narrow,  or  even 
a  hundred  feet  or  more  in  width.  It  is  a  perfect  garden  of 
corals.  Do  you  wonder,  my  reader,  that  the  writer  felt  a 
little  bit  excited  as  he  waded  about,  up  to  his  waist  in 
water,  over  these  coral  beds  ? 

The  whole  reef  is  alive.  Here  is  a  big  head  of  Acanthas- 
trcea  Uraziliensis  Verrill.  We  must  have  that,  so  down 
we  bend  to  tear  it  away  from  the  reef.  A  wave  goes  over 
our  head,  but  what  of  that  ?  the  prize  is  secured.  We  tug 
away  to  tear  up  the  fronds  of  the  gorgonias,  and  toss  them 
over  the  edge  of  the  reef  into  a  pool  of  water.  Now  we  fill 
our  aims,  never  so  carefully,  with  pretty  pink  rosettes  of 
Millepora  nitida  Verrill,  which  we  are  careful  about  hand- 
ling", because  of  their  stinging  properties.  These  are  safely 
lodged  on  the  reef,  and  we  wade  out  once  more  to  the 
very  edge  of  the  reef  (never  mind  the  sharks  !).  Here  are 
beautiful  clusters  of  the  pretty  MussUy  with  which  Professor 
Yenull  has  done  the  writer  the  honor  of  associating  his  name, 
that  look  like  great  bouquets  of  whitish  pinks.  What  a  pity 
that  we  cannot  pluck  them  whole,  for  they  break  up  and 
go  all  to  pieces,  while  the  polyps  out  of  water  lose  all  their 
beauty  I 

But  I  shall  make  this  paper  too  long,  if  I  stop  to  enume- 
rate all  the  beautiful  things  of  this  garden  of  the  sea ;  the 

*  This  submerged  border  is  seen  In  the  sketch. 
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tide  is  coming  id,  mid  we  must  be  in  basto.     We  tmvc  y 
time,  however,  for  a  short  walk  over  the  reef. 

The  tide  creeps  over  the  reef.     Our  spctrimens  are  tm 
fcrrud  to  the  deck  of  the  launch,  and  we  put  out  of  uur  litt 
harbor,  with  a  sigh  that  our  exploratioD  iu  the  AhroUioft 
waters  are  ended. 

The  depth  alongside  the  reef  at  low  water  varies  much, 
being  in  some  places  but  three  or  four,  in  others  ten  feet  or 
more.  Just  alongside  the  reef,  at  least  on  the  insidewhct^* 
ever  I  have  examined  it,  the  bottom  consists  of  asofl,  bluish, 
calcareous  mud.  The  bottom  usually  slopes  rapidly  from 
the  reef,  aud  one  piay  at  a  short  distance  away  in  some 
places  find  a  depth  of  seventy  to  eighty  feet.  Generally  the 
reef  is  bordered  by  Chapeiroes. 

Similar  reefs  are  found  a  few  miles  farther  south  at  Corun 
Vennelha  and  the  vicinity,  but  I  know  of  none  still  farther 
southward.  To  the  north  they  occur  at  intervals  with  Uic 
same  characters  at  Itacolumis,  Porto  Seguro,  Santa  C'liiz, 
Bahia,  Maccid,  and  along  the  coast  in  the  vicinity  of  Per- 
nambuco  imd  northward.  The  Roeas,  a  very  dangerous  reef 
lying  in  the  latitude  of  Fernando  de  Noronha  is  a  coral  reef, 
and  is  remarkable  for  its  annular  shape,  inclosing  a  space  in 
the  centre  free  from  corals. 

From  the  descriptions  of  the  sailors,  Cor6a  Vei-melha  is  a 
coral  island.  The  only  other  of  any  note  I  have  seen  js  at 
the  mouth  of  the  bay  of  Santa  Cruz.  I  saw  a  few  mangrove 
trees  growing  upon  it.  A  schooner  had  struck  on  the  reef 
near  by,  and  being  carried  over  by  the  waves,  had  sunk 
close  inside  the  reef.  From  the  height  t«  which  the  water 
reached  on  the  mast,  I  estimated  the  height  of  the  reef  at 
thirty  feet. 

Fortunately  we  had  a  pleasant  trip  home,  and  late  in  the 
afternoon  the   launch  was  anchored  off  the  melting-honse  «f 
the   Barra.     A  few  comet  notes  brought  out  some  of  the 
inhabitants  to  welcome   the    incomprehensible  iVodfra/iJif 
who,  landing,  spent  the  rest  of  daylight  in  examining  ( 
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carcasses  of  some  huge  whales  brought  in  to  land  since  his 
departure. 

The  moon  rose  full  and  round,  but  waned  rapidly  as  she 
ueared  Hie  zenith.  A  fine  eclipse  took  place  which  was 
almost  total.  Crowds  gathered  on  the  shore  to  watch  the 
moon's  fading  light.  The  Americano  ought  to  be  able  to 
explain  it.  He  is  applied  to.  Whereupon,  by  the  light  of  an 
antique  oil-lamp  in  a  store  near  by,  with  a  big  earthen  water- 
jar  to  personate  the  earth,  and  a  smaller  one  the  moon,  a 
lecture  on  the  theory  of  eclipses  was  delivered  to  an  appre- 
ciative audience,  with  heaven's  blue  dome  for  a  chart. 

Next  day  a  few  hundred  weight  of  whales'  bones  were 
added  to  our  freight,  and  we  moved  up  stream.  The  tiled 
roofs  and  white  walls  and  cocoa  palms  of  Caravellas  came  in 
view,  Jaco  blew  his  horn,  and,  in  a  few  moments,  with  the 
rattle  of  Hie  chain  from  the  bow,  the  Cruise  of  the  '*Abrol- 
hos"  had  ended. 


NOBERT'S  TEST  PLATE  AND  MODERN  MICROSCOPES. 

BT  CHABLES  6TODDER. 

Every  possessor  of  a  first-class  microscope  wishes  to 
know  what  his  instrument  is  capable  of  doing.  To  the  prac- 
tical worker  it  is  a  matter  of  much  importance,  for  when  the 
utmost  power  of  his  instrument  is  exhausted,  he  will  know 
that  it  is  a  waste  of  time  to  endeavor  to  see  more.  One  of 
the  desirable  and  important  properties  of  a  microscope  is  the 
power  to  show  or  "resolve"  very  fine  lines  grouped  together, 
e.  g.  the  striation  of  the  frustules*  of  the  diatomacese.  For 
the  purpose  of  testing  the  resolving  power  of  the  micro- 
scope, the  lines  ruled  on  glass  by  F.  A.  Nobert,  of  Barth, 

*A  frnfltole  {L.fruttrumy  a  fragment)  is  one  of  the  flragments  Into  which  diatoms 
separate. 
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Pomerania,  have  long  been  admitted  by  experts  iis  the  l)est 
known  test^  not  only  in  consequence  of  their  exceeding  fine- 
ness, but  also  because  they  are  ruled  to  a  known  scale,  and 
because  they  are  so  close  that  physicists  have  asserted  that 
it  is  impossible  that  they  ever  can  be  seen,  Nobert  himself 
being  in  this  category ;  and  all  trials  of  these  plates,  except 
those  to  be  herein  mentioned,  have  resulted  in  failures  to 
resolve  the  finer  lines  of  these  plates. 

The  Nobert  test  is  a  series  of  groups  of  parallel  lines  ruled 
on  glass  thus  |ill|||  Uiill,  each  succeeding  group  being  finer  than 
the  preceding  one.  Dififerent  plates  have  a  different  num- 
ber of  groups,  ruled  to  different  scales.  The  one  used  by 
Messrs.  Sullivant  and  Wormly  (American  Journal  of  Sci- 
ence, 1861)  has  thirty  bands  or  groups,  the  coarsest  having 
its  lines  tuW  of  a  Paris  line  apart,  and  the  finest  being  ^xAnr ; 
each  group  or  band  being  about  stAttj  of  an  English  inch  in 
width,  and  the  whole  thirty  occupying  a  space  perhaps  a 
little  more  than  -5V  of  an  inch.  Now  it  is  a  difficult  matter 
for  the  mind  to  appreciate  such  minute  divisions  of  space, 
yet  it  is  essential,  in  order  to  estimate  a  little  the  difficulty 
of  seeing  such  lines,  to  form  some  idea  of  their  minuteness. 
The  average  diameter  of  a  human  hair  is  about  tj\)u  of  an 
incli,  yet  in  a  space  only  one  half  as  great  in  the  coarsest 
baud  of  the  Nobert  plate  there  are  seven  lines,  while  in  the 
30th  band  there  are  forty-five. 

The  plate  which  I  have  used  in  the  trials  to  be  detailed 
was  made  in  1863.  It  has  nineteen  bands,  the  first  being 
ruled  to  luV^y  of  a  Paris  line,  and  each  band  increasing  by 
five  hundred,  so  that  the  19th  is  TirtJinr* 

The  following  table  gives  in  the  second  column  the  frac- 
tional part  of  a  Paris  line  *  between  the  lines  of  each  band ; 
the  third  column,  the  decimal  part  of  a  line  as  marked  on  the 
plate  by  Nobert ;  the  fourth,  the  number  of  lines  to  an  Eng- 
lish inch  ;  the  fifth,  the  number  of  the  band  in  a  thirty-band 
plate  corresponding  in  fineness. 

•  One  Paris  line  =  .068816  of  the  EngUsh  inch. 


PWitUlM. 

1. 

1-1000 

2. 

1-1600 

8. 

1-2000 

4. 

1-2500 

5. 

1-8000 

6. 

1-SoOO 

7. 

1-4000 

8. 

1-4500 

9. 

1-5000 

10. 

1-5500 

11. 

1-6000 

13. 

1-6500 

18. 

1-7000 

14. 

1-7500 

15. 

1-8000 

16. 

1-8500 

17. 

1-9000 

18. 

1-9500 

19. 

1-10000 
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D«olmal  of  Lines  to  En^-  of  Sumvant  and 

Paris  line.  llsh  Inch.  Wormly's  plate. 

.1001  11,240  1st 

.000638 

.0005  22,480 

.0004 

.000388 

.00025  44,960 

.0002  56,200  15th 

.000167  67,622  20th 

.000148  78,737                       25th 

84,400 

.000125  90,074                       80th 

.000117  96,234 

.000111  101,434 

.000105  107,167 

.000100  112,668 

Has  human  art  ever  made  an  instrument  capable  of  ren- 
dering lines,  112,000  to  an  inch,  visible?  If  not,  is  it  possi- 
ble to  do  so  ?  Is  there  anything  in  the  laws  of  light,  which 
renders  it  impossible  to  see  lines  so  close,  and  therefore 
render  useless  the  labors  of  the  optician  to  improve  his  in- 
struments beyond  a  certain  point?  and,  as  a  corollary,  is  it 
decided  that  it  will  be  useless  for  the  naturalist  to  try  to 
investigate  the  structure  of  tissues  beyond  what  the  best 
existing  instruments  have  shown  ?  It  must  be  borne  in  mind 
that  the  power  of  seeing  a  single  object  is  not  the  question, 
but  the  power  of  distinguishing  two  or  more  objects  nearly 
in  contact.  The  problem  is  exactly  the  parallel  of  that  of 
the  power  of  the  telescope  of  separating  double  stars.  A 
brief  sketch  of  what  has  been  done,  and  what  opinions  on  the 
problem  have,  been  expressed  by  eminent  microscopists  and 
opticians  is  essential  to  a  full  understanding  of  the  question. 

Professor  Quecket,  in  1855,  asserted  that  "no  achromatic 
has  yet  been  made  capable  of  separating  lines  closer  together 
than  the  j^hny  of  an  inch."  "Mr.  Koss  found  it  impossible 
to  ascertain  the  position  of  a  line  nearer  than  boJoo  of  an 
inch."  "Mr.  De  la  Rue  was  unable  to  resolve  any  lines  on 
Nobert's  test  plate  closer  than  biAoo  of  an  inch." 
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Dr.  William  B.  Carpenter,  in  his  work  on  the  Micro- 
scope, published  in  1856,  says,  **Even  the  iV  objective  will 
probably  not  enable  any  band  to  be  distinctly  resolved, 
whose  lines  are  closer  than  j^hjjr  of  an  inch.  At  present, 
therefore,  the  existence  of  lines  finer  than  this  is  a  matter  of 
faith  rather  than  of  sight ;  but  there  can  be  no  reasonable 
doubt  that  the  lines  do  exist,  and  the  resolution  of  them 
would  evince  the  extraordinary  superiority  of  any  objective, 
or  of  any  system  of  illumination  which  should  enable  them 
to  be  distinguished."  In  his  second  edition  issued  in  1859, 
Dr.  Carpenter  repeated  the  same  remarks,  but  substituted 
^ihnj  for  rffiwuj  and  then  added,  ''There  is  good  reason  to 
believe  that  the  limit  of  perfection  (in  the  objective)  has  now 
been  nearly  reached,  since  everything  which  seems  theoreti- 
cally possible  has  been  actually  accomplished."  In  the  third 
edition,  1862,  he  again  alters  the  figures  to  Ti^inrf  but  adds 
nothing  more. 

On  the  other  side  the  late  Professor  J.  W.  Bailey  claimed 
to  have  seen  lines  as  close  together  as  uroVcnr  to  the  inch, 
and  Messrs.  Harrison  and  Solitt,  of  Hull,  England,  claimed 
to  have  measured  lines  on  the  diatom  Ampkipleura  peUudda^ 
as  fine  as  120,000  to  130,000  to  the  inch,  and  expressed  the 
opinion  that  lines  as  fine  as  175,000  might  be  seen  with 
proper  means. 

To  determine  if  possible  the  truth  between  these  conflict- 
ing opinions,  Messrs.  SuUivant  and  Wormley  (American 
Journal  of  Science,  January,  1861)  made  an  exhaustive  trial 
of  one  of  these  "  marvels  of  art."  They  state  that  the  opti- 
cal apparatus  at  their  command  was  ample ;  it  included  a 
'*Tolles'Tj»jy  objective  of  160°  angular  aperture, — an  objective 
of  rare  excellence  in  all  respects, — besides  -^  and  iV  objec- 
tives of  other  eminent  opticians."  They  were  able  to  obtain 
an  amplification  of  6,000  diameters.  The  plate  contained 
thirty  bands,  as  previously  mentioned. 

"Up  to  the  26th  band  {^■^\jn5)  there  was  no  serious  difflcnltj  In  re- 
solving and  ascertaining  the  position  of  the  lines ;  bnt  on  this  and  the 
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sabsequent  ones,  spectral  lines,  that  is,  lines  composed  of  two  or  more 
real  lines,  more  or  less  prevailed,  showing  that  the  resolving  power  of 
the  objective  was  approaching  its  limit.  By  a  suitable  arrangement, 
however,  of  the  illumination,  these  spurious  lines  were  separated  into  the 
ultimate  ones  on  the  whole  of  the  26th,  and  very  nearly  on  the  whole  of 
the  27th  band  (giJij) ;  but  on  the  28th,  and  still  more  on  the  29th,  they 
so  prevailed,  that  at  no  one  focal  a(\]ustment  could  more  than  a  portion 
of  the  width  of  these  bands  be  resolved  into  the  true  lines.  The  true 
lines  of  the  80th  band  we  were  unable  to  see,  at  least  with  any  degree  of 
certainty." 

'*  These  experiments  induce  us  to  believe  that  the  limit  of  the  resolva- 
bility  of  lines,  in  the  present  state  of  the  objective,  is  wellnigh  estab- 
lished," and  they  draw  the  conclusion,  <<  that  lines  on  the  Nobert*s  test 
plate,  closer  together  than  about  tt^cttt  of  an  inch,  cannot  be  separated 
by  the  modem  objective." 

Although  the  paper  of  Messrs.  SuUivant  and  Wormley 
was  republished  in  the  Quarterly  Journal  of  Microscopical 
Science,  in  London,  and  might  be  considered  as  being  a 
chaUenge  to  the  opticians  and  microscopists  of  Europe  to 
show  what  they  could  do  in  resolving  the  test  plate,  yet  no 
report  can  be  found  of  any  attempts  to  resolve  the  lines 
until  1865,  when  Max  Schultz  (Quarterly  Journal  of  Micro- 
scopical Society,  January,  1866)  described  the  Nobert  plate 
of  nineteen  bands,  and  gave  the  results  of  his  trials  for  resolv- 
ing them.  "The  highest  set  he  has  been  able  to  define  with 
central  illumination  is  the  9th,  which  is  resolved  with  Hart- 
nack's  immersion  No.  10,  and  Merz's  immersion  system  ^. 
With  oblique  illumination  he  has  not  been  able  with  any 
combination  to  get  beyond  the  15th."  It  will  be  seen  by 
reference  to  the  table  that  Schultz  saw  finer  lines  than  SuUi- 
vant and  Wormley.  This  is  the  only  report  we  can  find  in 
print  from  Europe. 

In  this  country  we  find  no  published  results ;  but  Mr.  B. 
C.  Greenleaf,  of  Boston,  and  the  writer  were  well  satisfied 
that  they  saw  the  lines  90,000  to  the  inch  with  a  Tolles'  J 
in  1863,  and  the  next  year  Mr.  Greenleaf  saw  the  same 
lines,  unmistakably,  with  a  ToUes'  iV-  I^r.  J.  J.  Wood- 
ward, of  Washington,  in  a  communication  to  the  Quarterly 
Journal  of  Microscopical  Science,  London,  October,  1867,  p. 
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253,  states  that  with  monochromatic  light,  and  Powell  and 
Lealand's  -5^9  A9  ^i^d  yV  objectives,  a  Hartnack  immersion, 
No.  11,  and  a  Wales  j,  with  amplifier,  he  satisfactorily 
resolved  the  29th  and  30th  bands  of  Nobert's  test  plate.  In 
a  letter  to  the  writer  written  since,  Dr.  Woodward  informs 
me  that  the  plate  used  was  the  same  one  used  by  Sullivant 
and  Wormley,  as  the  30th  band  was  the  finest  on  that;  the 
result  did  not  show  that  finer  lines  could  not  be  seen.  Dr. 
Woodward  informs  me,  that,  since  writing  that  paper, he  has 
received  a  Nobert  plate  with  the  nineteen  bands,  and  that  the 
covering  glass  was  too  thick  for  the  -^  objective,  but  wifli 
all  the  others  he  was  able  to  resolve  the  17th  band  (101,000 
to  the  inch)  ;  the  18th  and  19th  he  wa^  unable  to  resolve. 
Dr.  Woodward  has  sent  to  me  a  photograph  of  the  16th, 
17th,  18th,  and  19th  bands,  taken  by  Dr.  Curtis  with  the 
Powell  and  Leland  sV-  ^^  the  photograph,  the  lines  of  the 
16th  and  17th  bands  may  be  counted  with  some  difficulty, 
but  if  the  whole  baud  is  copied,  or  if  the  bands  are  of  the 
width  ^of  2TjVa  of  an  inch,  there  are  not  lines  enough.  The 
lines  of  the  18th  and  19th  bands  cannot  be  counted  in  the 
photograph.  From  this  it  will  be  noticed  that  Dr.  Wood- 
ward has  resolved  finer  lines  than  any  other  observer  had 
yet  seen,  so  far  as  report  gives  us  any  information. 

My  esteemed  correspondent,  M.  Th.  Eulenstien,  of  Stut- 
gard*  Wirtemberg,  writes  to  me,  under  date  of  Dec.  17th, 
1867,  '*I  have  myself  resolved  the  14th  band  with  a  ^  Pow- 
ell and  Lealand,  and  also,  but  less  unmistakably,  with  No. 
11  Hartnack's  immersion,  with  oblique  light."  "Nobert 
himself  has  never  seen  with  his  highest  powers  higher  than 
the  14th.*'  '^This  will  show  you  the  continental  state  of 
affairs.**  Mr.  R.  C.  Grecnleaf  and  myself  have  lately  tried 
several  objectives,  and  the  result  is  appended  below  :* 

*  Wales*  1-6  ang.  ap.,  140*,  B  eye^piece,  power  475  dia.,  eunlight  oblique,  .    .  8th  ImuuL 
Hartnack's  immersion  No.  10=1-14,  ang.  ap.  155*,  power  1062,  B  eye-piece, 

light  obUque, 10th    " 

Nachet*8  imimersion  No.  6  =  1-12,  B  eye-piece,  sunlight  oblique Sth    ** 

*<  '*        No.  10=  1-21,  B  eye-piece,  sunlight  central, 9th   " 
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With  Tolles'  i  immersion,  angular  aperture  170°,  B  eye- 
piece, power  550,  Mr.  Greonleaf  and  myself  both  saw  the 
19th  band  satisfactorily.  Thus  being  probably  the  first  ever 
to  see  lines  of  112,000  to  the  inch,  and  establishing  the  fact 
of  the  visibility  of  such  lines,  contrary  to  the  theory  of  the 
physicists.  (It  should,  however,  have  been  mentioned  in 
the  proper  place  that  Mr.  Eulenstien  says  that  Nachet  claims 
to  have  seen  them  by  sunlight  recently,  which  claim  needs 
some  confirmation,  as  his  No.  10  failed  so  completely  in  my 
hands. 

In  the  present  month  (January,  1868) ,  Dr.  F.  A.  P.  Barnard 
writes  to  Mr.  Greenleaf,  that  ho  had  tried  several  objectives, 
naming  a  Spencer  2V  and  -iV»  a  Tolles'  ^  and  J,  a  Wales  J, 
and  a  Nachet  immersion  No.  8,  equal  to  a  iV*  '*The  Spencer 
2V>  and  the  Natchet  i\  broke  down  at  about  the  11th  or  12th 
band.  With  the  Wales  i  I  got  as  far  as  ten,  or  perhaps 
eleven  bands.    With  the  Tolles'  i  I  made  out  distinctly  ten." 

In  another  communication  he  says,  "the  highest  band  I 
can  count  is  the  16th."  In  a  more  recent  letter  to  the 
writer,  Dr.  Barnard  gives  the  count  of  the  lines  on  a  portion 
of  his  plate, — corresponding  as  nearly  as  could  be  expected 
to  figures  given  in  the  table  up  to  the  14th ;  but  the  16th 
band  he  could  not  count  satisfactorily,  dificrent  attempts 
giving  varying  results.  It  has  been  said  that  the  resolution 
of  the  lines  to  the  eye  implies  the  ability  to  count  them, 
but  this  I  think  is  a  fallacy ;  a  few  lines  of  a  group  may  be 
counted  correctly,  and  then  it  becomes  difficult  to  identify 
the  line  last  counted  and  the  one  to  be  counted  next.  Let 
any  one  try  to  count  the  pickets  in  a  fence,  when  the  pickets 
are  distinctly  visible,  say  at  a  distance  of  100,  or  150  yards, 

Nftchet'§  immersion  No.  10  » 1.21,  B  eye-piece,  sunlight  oblique,     ....    19Ui  band. 
Tolles*  immersion  1-10,  ang.  ap.  about  160*,  B  oye-piece,  power  about  800, 

sunlight  central, 8th    " 

Tolles*  immersion  1-10,  ang.  ap.  abont  100*,  B  eye^piece,  power  about  800, 

sunlight  oblique, 12th    " 

Tolles*  immersion  1-10,  ang.  ap.  about  160*,  B  eye-piece,  Petroleum,  light 

oblique, 12th    ** 

Tolles'  immersion  1-10,  on  another  occasion  I  saw  the 15th    " 
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he  will  fiod  this  difficulty  almost  insuniiountaitlo.  la^ 
microscope  the  micrometer  is  an  aid  in  couutiug,  but  I 
coimtiug  lines  of  such  exquisite  fineness,  either  the  microm- 
eter or  the  stage  must  be  moved,  and  it  is  neict  to  impossible 
to  construct  apparatus  that  can  be  moved  at  once  moWs  o( 
an  inch  and  no  more.  It  would  require  tlio  genius  und  skill 
of  Nobert  himself  to  do  it. 

These  trials  show  conclusively,  that  it  is  not  the  great 
power  of  the  objective  that  is  important  (for  in  mauy  of  Uie 
trials  here  reported  the  lower  powers  have  given  the  best 
results,  and  the  Tollea'  i  immersion  the  beet  on  record),  but 
it  is  the  skill  of  the  optician  in  making  the  instrument.  1 
have  since  tried  the  Wales'  objective  dry,  and  resolved  the 
13th  baud  well, — thus  doing  what  Mr.  G.  did  with  it  in 
water ;  the  inference  must  be  that  Mr.  G.  did  not  obtain  its 
best  work. 

Note.  —  Since  the  foregoing  tcm  written.  Dr.  Baraiud  baa  roade  more 
trials,  and  I  am  well  satisfled  that  he  has  seen  the  19th  band  with  k 
Spencer  ^  and  Tolles'  i,  both  drji  objectivet.  This  perfomanco  foirlj 
auri'isses  any  thing  yet  done,  either  In  this  country  or  Eorope.  Dr. 
Barnard  writes  (Jan.  29),  that  he  Toand  that  the  counting  of  the  UncB  was 
attended  with  the  very  dlfflcnlties  referred  to  above,  In  addition  to  nUcb 
there  is  another  trouble,  the  whole  width  of  a  band  is  not  in  perfect  fbOU 
at  once;  this  necessitates  a  slight  change  of  focal  adjustment,  and  anjr 
change  renders  it  extremely  difficult  to  flx,cvcu  with  the  cobweb  microm- 
eter, the  exact  line  last  counted.  Ho  made  five  counts  of  the  ISth  bond 
witli  the  iV-  namely : — 

1.       U0.3iS  to  the  Gagliab  inch. 


The  number,  according  to  Nobert,  Is  112, G63.  He  counts  fbrthc  UHb 
91,51G,  Nobert,  90,074.  Though  there  Is  apparently  considerable  dlsorep> 
ancj  between  the  count  and  Robert's  figures,  yet  1  consider  it  as  nfltr  W 
con  be  reasonably  expected  when  all  the  dUtlcaltles  are  appre(^t«d.  BO- 
aldea,  it  must  be  remembered  that  Dr.  Barnard  gives  as  aboTC  the  iiiiin< 
bcr  of  lines  to  an  inch,  not  the  number  actually  couuted.  Tho  actoil 
number  in  the  I9th  band  should  be  5C.S,  if  the  band  ts  fsactly  -j^atf  of  an 
Inch,  a  variation  of  two  lines  each  way  covers  the  extremes  of  his  count- 
Mr.  Greenleaf  has  Just  tried  (February  7th)  an  tmnienilon  objeclivv  by 
Wales' tV-     He  resolved  the  10th,  llth,  and  12lh  bands  pprfeclly;  tho  ISHi 
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was  doubt  All.    ADother  trial  of  the  Hartnack  No.  10  resolved  the  18th 
iMUid  perfectly, — the  14th  doubtflilly. 

English  and  American  opticians  name  their  objectives  (i.  e,,  the  lens  or 
lenses  placed  next  the  object,  that  next  the  eye  being  the  eye-piece),  f^om 
their  magnifying  power, — thus  a  ^inch  objective  has  the  same  power  as 
a  simple  lens  of  i  inch  focus.  Continental  European  makers  generally 
distinguish  their  instruments  by  numbers ;  the  higher  numbers  indicating 
higher  powers ;  but  as  each  maker  has  his  own  system,  the  actual  power 
of  an  instrument  must  be  ascertained  by  trial.  Instruments  also  often 
ditfer  Arom  their  names,  and  they  cannot  generally  be  depended  on.  The 
theoretical  power  of  a  microscope  is  measured  f^om  an  arbitrary  standard 
of  ten  inches, — thus,  a  one  inch  is  said  to  magnify  ten  diameters;  a  i 
inch,  forty  diameters.  If  the  standard  is  taken  at  five  inches,  as  it  is  by 
some,  then  the  ** power"  is  but  one  half  as  much.  The  "power"  of  the 
microKope  is  that  of  the  objective  multiplied  by  that  of  the  eye-piece ;  if 
the  objective  magnifies  ten  diameters,  and  the  eye-piece  ten,  the  result  is 
one  hundred  diameters. 

Angtilar  aperture  is  the  angle  in  the  surfl&ce  of  the  f^ont  lens,  at  which 
light  will  enter  the  objective,  —  the  greater  the  angular  aperture,  the 
more  light,  and  usually  the  greater  resolving  power. 

An  amplifier  is  an  achromatic  combination  inserted  in  the  compound 
body  of  the  instrument  to  Increase  the  ** power"  of  the  objective  and 
eye-piece. 

Immersion  lenses  have  lately  attracted  great  attention,  though  they 
were  made  by  Amici  many  years  since.  The  objective  is  immersed  in 
water, — that  is,  there  is  a  film  of  water  between  the  f^ont  of  the  object- 
ire  and  the  object,  or  the  thin  glass  covering  it.  The  effect  is  a  great  in- 
crease of  light,  and  better  definition. 
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Thk  Animal  Nature  of  Sponges.*— Many  opinions  have  been  ex- 
pressed with  regard  to  the  animal  nature  of  the  sponge,  which  has  been 
considered  as  a  plant  by  most  authors,  but  nothing  of  a  reliable  or  defi- 
nite nature  had  appeared  before  a  paper  by  Mr.  Carter  in  the  Annals  and 
Magazine  of  Natural  History,  for  April,  1857.  In  this  paper  it  was  first 
shown  that  the  organized  layer  of  the  sponge  was  made  up  of  single- 


ton tbe  Spongla  CIIIat«  as  InfVisoria  FlagelUto;  or,  ObserTatlons  on  tbe  Structure,  AnI- 
Balltj,  and  Relationship  of  Leucoiolenia  botiyoids*  Bowerbank.  With  two  plates,  and  more 
Ohd  MTenty-eight  flgares.  By  Professor  H.  James  Clark,  A.  B.,  B.  S.  Memoirs  of  Boston 
SoQtaCf  ot  Natural  History,  Jane  90, 18M. 
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ciliated  cells,  which  were  supposed  to  be  allied  to  Amoeba,  an  animaUaili^ 
because  they  were  seen  to  take  Id  food  apparently  through  the  walla  of  tlw 
body,  and  not  through  any  proper  mouth.  Professor  Clark  shows  that 
Leucosolenia  botryoides  Bowerb.  is  an  aggregation  of  new  forms  of  Monads 
closely  allied  to  Monas  termo  Ehren.  The  existence  of  a  mouth  at  the 
base  of  the  flagellum,  a  lash-Ukc  organ  present  in  many  InAisoria,  ia  de- 
monstrated in  all  these  forms,  and  all  except  Monas  are  described  as  pos- 
sessing a  hyaline  calyx,  or  cup,  surrounding  the  region  of  the  month,  Uke 
an  inverted  ftmnel.  The  single  monads  which  compose  the  ciliated  layer 
lining  the  internal  channels  of  Leucosolenia^  a  common  marine  sponge, 
have  a  similar  calyx,  are  monoflagellate  (that  is,  provided  with  a  single 
lash-like  appendage),  and  probably  have  a  mouth  at  the  base  of  the  flagel- 
lum, since  they  took  in  their  food  in  the  same  manner  as  the  Monas  termo. 
The  connection  between  Monas  and  its  allied  forms,  with  the  higher  Pro- 
tozoa, or  inAisoria,  such  as  Euglena,  Dystcria,  and  Pleuroncma,  is  shown 
by  Anthophysa  Mulleri  which  has  two  flagella,  like  the  higher  forms  men- 
tioned, but  like  Monas  has  no  calyx,  and  grows  in  umbellate  colonies  like 
Codoslga.  The  direct  relation  anatomically  and  zoologically  of  the 
sponge  with  these  exceedingly  active  and  beautifhl  forms  is  startling,  and 
one  sees  in  the  great  advance  in  the  study  of  the  Protozoa  made  by  Pro- 
fessor Clark,  that,  after  all,  Ehrenberg*s  belief  that  these  minute  forme 
had  a  very  highly  complicated  organization,  is,  like  most  opinions,  not 
without  a  kernel  of  truth. — A.  H. 

The  Progress  of  Zoology  in  1866.* — Another  volume  of  this  inralnik 
ble  year-book,  which  is  simply  indispensable  to  the  working  naturalist, 
has  just  been  published.  We  hope  it  will  meet  with  much  encouragement 
among  American  zoologists.  In  the  words  of  the  chief  editor,  "The 
object  of  the  Kecord  is  to  give,  in  an  annual  volume,  reports  on,  abstracts 
of,  and  an  index  to,  the  various  zoological  publications  which  have  ap- 
peared in  the  preceding  year;  to  acquaint  zoologists  with  the  progress  of 
every  branch  of  their  science  in  all  parts  of  the  globe;  and  to  form  a 
repertory  which  will  retain  its  value  for  the  student  of  future  years.** 

The  scientific  part  of  the  zoological  literature  of  1864,  to  which  vol.  1 
forms  a  guide,  amounts  to  more  than  25.000  pages ;  that  for  1865  amounts 
to  not  less  than  35,000  pages ;  and  that  for  18G6  to  about  80,000  pages. 
In  the  literature  for  1865,  it  is  estimated  that  about  7,000  animals  are  de- 
scribed as  new  to  science. 

In  running  through  the  649  pages  of  the  last  volume  we  glean  the  fol- 
lowing items  of  interest.  —  Professor  Lilljeborg  states  in  his  memoir 
on  the  Rodents  that  about  2,800  species  of  Mammalia  are  known,  namely, 
about  700  Rodents,  500  Chiroptera  (Bats),  250   Fer(E  (including  Insect- 


«  The  Record  of  Zoologleal  Llteratnre.  Edited  by  A.  C.  L.  G.  Guntbcr,  M.  D.,  1SS*-^8S. 
don,  1865 -*67,  8to,  vol.  1,  pp.  €84;  vol.  2,  pp.  784;  vol.  3,  pp.  C49.  The  Mammalia,  RepUlet,  aad 
Fishes  are  reported  on  by  Dr.  Gunthcr;  the  Birds  by  AlfWrd  Newton;  the  Insectii  bjW. 8. 
Dallas;  the  Crustacea  by  0.  Spcncc  Bate;  the  Worms,  Radiates,  and  MoUnsookla  (Tanleatct 
and  Polyzoa),  by  E.  Pereiral  Wright;  and  the  MoUusca  by  E.  von  Martens.  The  prfee  of  < 
Tolume  Is  about  $6.00  In  gold.    We  shall  be  pleased  to  take  orders  for  oar  sabMrilMn. 
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hrora),  200  Quadrumana  (Monkies),  and  about  as  many  Artiodactyla,*  — 
A.  Mtiller  proves  that  tbe  male  fox  lives  in  polygamy,  and  does  not  assist 
in  rearing  his  offspring. — A  young  Hippopotamus  has  been  successdilly 
reared  in  the  Zoological  Gardens  in  Amsterdam.  —  Mr.  G.  O.  Sars  refers 
to  the  contradictory  statements  of  naturalists  with  regard  to  the  ejection 
of  water  flrom  the  blow-holes  of  whales.  He  states  that  if  the  head  with 
the  blow-hole  is  raised  above  the  surface  of  the  water,  nothing  but  air  is 
expelled ;  but  if,  at  the  moment  of  expiration,  the  head  is  still  below  the 
anrfkce  of  the  water,  tbe  force  of  the  air  expelled  carries  a  portion  of 
the  water  with  it,  causing  a  more  or  less  perceptible  spray.  — In  orni- 
thology, the  most  important  fhct  elicited  during  the  year  is  the  discovery 
of  the  bones  of  the  Dodo  by  Mr.  Clark,  chronicled  on  p.  614,  vol.  1,  of  the 
Natukaust.  —  In  a  work  on  the  fossil  birds  of  France,  A.  Milne-Edwards 
reports  that  all  the  fossil  birds  of  the  tertiary  epoch  can  be  Included  in 
the  natural  groups  which  still  exist,  though  none  of  the  species  are  iden- 
tical with  the  living  forms,  and  some  are  types  of  new  genera.  Of  the 
qaatemary  period  twenty-three  species  have  been  determined,  only  one 
of  which,  a  very  large  GruSj  is  extinct,  though  as  reganis  France,  two 
species,  Lagopus  albus^  the  White  Ptarmigan,  and  Nyctea  nivea,  the  Snowy 
owl,  both  inhabitants  of  the  arctic  regions,  no  longer  exist  there,  being 
relics  of  the  Glacial  period. — The  Great  Auk  is  supposed  to  have  oc- 
corred  of  late  years  on  the  Norwegian  coast,  and  it  is  supposed  to 
have  bred  on  Lundy  Island  (coast  of  Devonshire),  in  1838  or  1889. — 
A  commission  of  Dutch  naturalists  have  reported  on  the  Ship- worm. 
Teredo,  and  the  means  of  combating  its  attacks.  It  bores  into  solid 
wood  by  the  mechanical  rasping  action  of  the  minute  denticulations 
covering  a  part  of  the  surface  of  its  valves,  the  movements  having  been 
seen  by  M.  Kater  on  a  living  animal.  It  has  an  enemy  in  a  worm,  Lycoris 
fitcata  Haan,  which  feeds  upon  it.  As  regards  means  of  protection  the 
commission  report :  — 

1.  It  is  of  no  use  to  coat  the  surfoce  of  the  wood  with  any  substance  sup- 
posed to  be  impenetrable  to  the  Teredo,  as  this  coating  will  be  damaged 
sooner  or  later. 

2.  The  impregnation  of  the  wood  with  soluble  inorganic  salts,  does  not 
prevent  the  animal  from  Invading  the  wood. 

3.  The  hardness  of  the  wood  itself  does  not  offer  any  protection,  the 
wood  of  the  *'  gaiac  "  and  the  **  mamberklak  "  being  invaded. 

4.  The  only  means  offering  a  high  probability  of  protection  against  the 
^nimAia  la  the  impregnation  of  the  wood  with  creosote.  —  M.  Alphonse 
Milne-Edwards  says  of  Lysianassa  (Eurytcnes)  magellanica  that  he  has 
compared  a  specimen  ftom  Spitzbergen  with  one  in  the  Paris  Museum, 
'*  taken  from  a  fish's  stomach  near  the  Straits  of  Magellan.  These  two 
individuals  seem  to  resemble  each  other  very  closely  (beaucoup),  and  I 

I  — ■ — > 

*  FMfeMor  Owen  dlrldes  tbe  hoofM,  or  ongnUted  mammalt,  into  Pi$ri$iodaetpia  (thoee  wtth 
■B  odd  mnnber  of  toes),  and  the  Ariiodaelyla  (inoloding  moet  of  the  rnminantf),  which  oon- 
■ist  fUt  ttioee  with  an  eren  nnmber  of  toes. 
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have  only  seen  a  difference  between  them  of  size." — Tlie  occurrence  of  a 
venomoos  blaclc  spider  is  noticed  at  Berdiansk,  amon^^st  the  wheat  at  bar- 
vest  time.  —  Goyon  writes  on  the  parasitle  Flea,  or  Chigoe,  Puiez  (Khyo* 
choprion)  penetrans,  which  lives  under  the  skin  of  man  and  pigs.  Among 
itfl  natural  enemies  is  the  Cockroach  {Blatta  Americana),  The  False 
Scorpion  {Chelifer  cancroides)  is  destructive  to  the  common  Flea. — Donn£ 
gives  an  account  of  some  experiments  conducted  for  the  purpose  of  de* 
termining  the  possibility  of  spontaneous  generation  (heterogcny).  Pas- 
teur replies  to  these  observations  of  Donn6*s,  stating  that  his  experiments 
are  not  free  Arom  many  sources  of  error,  and  pronounces  it  as  his  fixed 
opinion,  that,  in  the  actual  state  of  science,  heterogcny  is  a  chimcera. 
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BOTANY. 

Can  Lichens  bb  identifikd  bt  Chemical  Tests?— Some  interesting 
experiments  illustrating  the  differences  in  the  chemical  constitution  of 
Lichens  have  lately  been  published  (Rcgensburg  Flora,  1866;  translated 
by  Rev.  W.  A.  Leighton,  in  the  Journal  of  the  Linnsean  Society,  of  the 
same  year)  by  Dr.  Nylander,  of  Faris ;  and  his  observations  have  been 
followed  by  an  extended  application  of  one  of  the  tests  proposed  to  the 
large  genus  Cladonia,  by  Mr.  Leighton  (Annals  and  Magazine  of  Natural 
History,  1866),  and  by  a  general  consideration  of  the  described  phenomena 
as  recognizable  in  Spitzbergen  species,  by  Dr.  Theodore  Fries  (Lichens 
of  Spitzbergen  in  Acta  Holmia;,  1867). 

It  appears,  from  these  experiments,  that  Hypochlorite  (Chloride)  of 
lime  Aimishcs  ''a  sort  of  immediate  analysis*'  of  the  colorable  matter  In 
Boceella  (Archill  of  dyers)  when  applied,  in  solution,  to  the  Aronds;  and 
the  species  which  do  not  f^irnish  this  matter  and  fail  therefore  to  exhibit 
the  "erythrinic"  reaction,  or  the  presence  of  crythric  acid  (the  case  with 
our  solitary,  North  American  form)  are  t)f  course  in  such  way  distin- 
guishable from  those  which  do.  The  same  holds  good  in  Dirina ;  in  Le- 
canora  tartarea  (Cudbear  of  dyers)  as  compared  with  closely  allied  spe- 
cies, and  in  UmbUicaria  and  Parmelia,  it  being  necessary  in  the  latter  that 
the  inner,  or  medullary  layer  should  be  submitted  to  the  test. 

In  like  manner  Hydrate  of  Potash  is  shown  to  effect  several  different 
reactions,  according  as  the  tissues  subjected  to  it  differ  chemically.  In 
most  yellow  Parmeliei  (Theloschistes)  and  Lecanorei  (Placodium)  as  In 
the  red  ftuit  of  species  of  Cladonia  and  of  Biatora,  in  Iletcrothecium 
Domingense,  etc.,  the  contact  of  the  salt  immediately  induces  a  purplish 
tinge  (supposed  to  indicate  what  has  been  called  chrysophanic  acid)  and  the 
species  otherwise  referable  to  the  groups  named  which  do  not  show  this 
change  (as  Theloschistes  candelarius)  are  thus  elegantly,  and  sometimes 
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most  ccHivenfently,  separable.  So  again,  in  many  other  Lichens  (sup- 
posed DOW  to  contain  nsneic  acid)  as  Parmelia  and  Lecanora,  Cladonia, 
etc.,  the  reaction,  if  it  occur,  is  yellow,  or  greenish-yellow,  and  serves  to 
separate,  In  this  way,  otherwise  closely  related  forms.  It  is  with  the 
botanical  value  of  these  forms,  sometimes  so  close  that  they  were  not 
before  taken  to  differ  even  as  varieties,  but  now  assumed,  and,  in  part  at 
least,  on  no  other  than  the  kind  of  evidence  above  given,  to  be  '*  species,** 
tbat  botanists  are  concerned. 

I  have  gone  through  a  large  part  of  my  North  American  and  exotic 
Lichens  in  the  light  afforded  by  these  experiments,  and  found  the  facts, 
if  sometimes  suggestive  of  more  than  is  stated,  generally  clear ;  much 
clearer  than  the  value  attributed  to  them.  Is  it  not  indeed  safe  to  say  at 
ODce  that  species  are  not  determinable,  in  Botany,  by  such  tests  ?  Dr. 
Fries  has  well  pointed  out  the  curious  and  significant  parallelism  running 
through  Cladonia,  wherein  forms,  agreeing  in  almost  every  other  respect, 
are  seen  to  differ,  and  in  the  same  way,  in  their  behaviour  with  potash ; 
and  his  list  of  such  forms  might  yet  be  extended.  C.  delicata,  of  the  first 
series  below,  is  complemented,  it  appears  (Leighton*s  Cladonisa,  p.  6)  by 
a  C  subdeliccUa  ;  and  C.  athelia  bears,  with  little  doubt,  a  similar  relation 
to  C  SantensiM,  Nor  does  there  appear  to  be  reason  for  estimating  the 
raloe  of  the  terms  of  these  parallel  scries,  as,  for  example. 

Not  tinged  by  Potash.  Tinged  yellow  by  Potash. 

Cladonia  gracilis j     ....  *^Cladonia  ecmocyna," 

Cladonia  degeneranis,  .     .     .  *^  Cladonia  lepidota,*" 

** Cladonia  subdelicata"    .     .  Cladonia  delieata^ 

*^  Cladonia  bacillaris"  .     .     .  Cladonia  macilenta, 

and  so  on,  any  higher  or  otherwise  than  in  C.  furcata ;  wherein  we  are 
told  (Leighton*s  Cladonise,  p.  9)  Dr.  Ny lander  does  not  consider  the  chem- 
ical difference  which  he  regards  as  sufliclent  to  separate  *^C.  ecmocyna** 
from  C.  gracilis  as  indicating  anything  more  than  ''only  a  distinct  va- 
riety." Indeed  it  is  difficult  to  see  why  genera  (as  for  instance  In  the 
groups  mostly  characterized  by  a  yellow  thallus  and  polar-bilocular 
spores)  should  not  be  as  properly  determinable  by  these  reagents,  and 
nothing  else,  as  species. 

The  observations  cited  are,  however,  plainly  incomplete;  and  derive 
ttom  this  perhaps  not  a  little  of  their  interest.  Parmelia  perlata  is  thus 
said  to  differ  specifically  Arom  its  var.  olivetorum  Ach.,  by  failing  to  show 
any  red  tinge  with  Chloride  of  Lime ;  the  difference  already  recognized 
being  regarded  as  sufficiently  corroborated  by  the  new  one.  But  all  speci- 
mens of  P.  olivetorum  are  not  so  distinguishable,  as  compare  the  excellent 
ones  in  Welwitsch*8  Portuguese  collection,  No.  75,  and  Massalongo's  Ital- 
ian, No.  825 ;  and  the  assumed  organic  diversity  thus  failing,  there  is  left 
only  the  (in  itself  uncertain)  merely  chemical  one.  It  is  much  the  same  with 
P.  IcBvigata  and  its  variety  revoluta  Nyl.  (Synopsis,  p.  885),  the  last  being 
now  taken,  and  on  the  same  evidence,  to  be  distinct  in  species  from  the 
first.    We  have  here  a  better  marked  difference  in  botanical  character, 
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oue  which  coinmetided  itself  ta  fiufficlent  to  Flocrkp,  »nil,  at  ■ 
to  Borrer;  and  there  seems  to  be  no  doubt  that  this  ori^iial  f 
Ftoerk.  I  is  tllacrepant  from  common  states  of  P.  Iwrigala  In  the  chemi- 
cal respect  also.  Yet  this  will  not  hold  of  the  similHr  Ameilcan  UirfaeD 
referred  to  the  same  variety,  at  the  place  cited,  by  Nylander,  which 
shows  no  reaction;  whtie,  on  the  other  hand,  an  European  coudUloa 
(Herbariuni  Krempelh.)  is  not  wanting,  assoclable  fur  less  witli  nroliaa 
tlian  with  lipviffata,  the  evident  reaction  In  which  Rivors  the  Inttorr-tico 
that  the  latter  varies  posslbl}'  In  Its  chemical  relations  as  mncJi  hi  the 
former;  and  that  the  new  criterion  is  after  all  of  no  service.  In  all 
nif  numerous  European  epeclmcns  of  P.  tiliarea,  the  medullarj  laynr  ta 
tinged  red  by  the  same  salt,  as  stated  by  Nylander ;  but  only  two  or  three 
of  the  much  more  abundant  ^'orth  American  ones  show  any  trace  of  the 
reaction:  the  same  discrepancy  recurring  lu  the  Intertropical  To rms.  In- 
stanced by  the  var.iablixTiiiala  Hyl.  (Lin dig's  Herbarium  of  Kew  Granadia), 
Of  which  No.  1 10  of  the  second  collection  exhibits  the  eolonition,  while 
No.  T3C  Alls  to.  Some  of  the  specimens  from  this  continent,  sbowUig  no 
change  of  color,  mi^hl  indeed  be  referred  or  rejected  to  tlie  conteriulnona 
P.ltMigaia;  but  surely  not  all  ^  and  It  Is  safer  to  tnj^r  thai  the  specie! 
before  ns  rurnli^hes  only  another  wtample  of  the  variableness  ofUnhen- 
gronps  in  this  respect.  P.  taperata  Is  reckoned,  by  the  same  authority, 
among  the  species  the  medullary  layer  of  which  gives  no  tndtcallou  of  a 
red  IlniK  with  the  reagent.  I  find  yet  the  contrary  the  case  In  North 
.'American  specimens,  as  well  from  Arctic  America  as  fVom  Texas;  la 
Chilian  and  Peruvian  ones;  and  In  one  said  to  be  from  Splixtiergen 
(Hookerlan  Herbarium),  almost  all  these  states  being  also  marked  by 
elevated,  powdery  margins, —  as  If  a  var.  ulophjilln  (see  Acharius)  lllled 
In  this  species  an  aualojrous  place  to  the  var.  olfve.tnnim  In  P.  prrlaia, 
—  but  some  (it  is  worthy  of  note)  Hufflclently  normal.  P.  Lnrrrn  be- 
lon^s.  It  Is  further  said,  to  the  number  of  species  which  exhibit  tt)« 
reaction;  but  none  is  observable  in  several  nell-markcd  Korth  Atn<*r1cail 
specimens  In  my  herbarium,  and  the  same  ts  true  of  the  Kew  Grenada 
P.  B'irrrri  Kyi-  (LIndig's  Herbarium,  Ho.  73B).  The  group  reprr«ent«d 
by  F.  phytodrt  ts.  on  the  other  hand,  set  down  as  not  affected  by  tl)a  salt 
In  the  way  nami-d.  P.  Japoniea,  of  the  present  writer,  belonps  none  tlie 
lens  to  tbe  group,  and  exhibits  a  f^ee  coloration.  So  XHrlna  Is  reckoned 
(cenerally  as  displaying  "  a  very  disilnrt  cryihrlnlc  reaction ;"  yel  tho 
Callfomlon  species  (D.  Califitniifa)  falls  to  respond  to  the  lest.  A  pale 
yellow  tinge  follows  the  application  to  the  last-named  Lichen,  as  in  many 
other  coses;  but  In  what  appears  rather  a  corllcollite  form  of  F.rmigpma, 
from  Lonlsiana  (var.  lenfoctilora  Nyl.),  the  chanjio  Is  to  briebl  yellow 
not  nlthout  orange,  contrasting  with  the  entire  wont  of  colorsllon  In 
common  states,  and  perhaps  therefore  not  unworthy  at  note  In  the  pres- 
ent discussion. 

These  results,  (riven  with  due  respect  to  the  experienced  authors  whose 
observations  have  been  considered,  sufficiently  Indicate  that  the  writer 
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inclines  to  emphasize  the  doobts  with  which  Dr.  Fries  has  received  the 
supposed  new  criteria  of  distinction.  It  remains  none  the  less  likely, 
Xtom  what  evidence  we  have,  that  the  reagents  Damcd,  capable  as  they 
are  of  instructive  application  to  imperfect  IVagments  of  specimens,  may 
sometimes  afford  clews  to  affinity  where  there  is  little  to  direct ;  and  thns 
deserve  a  place  beside  the  better-known  solution  of  iodine,  on  our  work- 
ing tables. — £.  Tuckbbman,  Amherst, 

The  Sun-dew  a  Fly-trap.  —  I  wish  to  call  the  attention  of  botanists 
to  a  very  humble  little  plant,  the  Drosera  rotundifolia^  or  common  sun- 
dew, which  not  only  catches  flies,  but  eats  them.  I  was  looking  early  in 
the  spring  in  a  swamp  for  chrysalids,  when  I  noticed  the  tiny  leaves  of 
the  sun-dew,  which  has  beautiftil  blood-red  glandular  hairs,  each  tipped 
with  a  glistening  dew-drop.  The  leaves  were  covered  with  the  wings  and 
legs  of  gnats.  One  or  two  had  the  hairs  gathered  into  a  knot  at  their  cen- 
tres, and  on  one  a  live  gnat  was  struggling  hopelessly  to  escape.  I  secured 
two  plants  and  kept  them  for  several  weeks  by  laying  the  bit  of  moss  on 
which  they  grew  in  a  plate  supplied  every  day  with  water.  During  this 
time  I  fed  them  with  midges,  ants,  and  beefsteak.  The  tiny  drop  of  dew 
is  glutinous,  and  any  small  insect  touching  them  is  lost.  Every  effort  to 
escape  but  hurries  its  doom,  and  in  a  moment  wings  and  legs  arc  held  fast 
to  the  tiny  bristles. 

Now  begins  the  curious  part  of  the  affair.  All  the  hairs  begin  to 
move  towards  the  insect,  but  so  slowly  that  their  motion  is  almost 
imperceptible.  In  a  few  hours  the  hairs  touch  and  cover  it  with  their 
adhesive  points.  I  placed  a  piece  of  raw  beefsteak  on  the  centre  of 
a  leaf.  In  twelve  hours  nearly  every  hair  touched  it.  They  gathered 
over  it  in  knots  and  remained  so  for  a  day  and  a  half,  when  they  slowly 
returned  to  their  natural  position,  leaving  the  beef  a  white  sodden  atom 
resting  on  the  points  of  the  hairs.  I  tried  it  with  a  bit  of  paper,  but  it 
refused  to  move  for  that ;  then  a  tiny  fly  was  touched  to  one  of  the  treach- 
erous dew-drops,  smothered,  and  in  a  few  hours  all  the  ferocious  little 
scarlet  hairs  had  their  beaded  points  upon  his  body.  When  the  blossom 
bud  appeared,  the  glands  no  longer  secreted  the  dew,  and  the  leaves  lost 
their  brilliant  color.  — L.  A.  Millinotox. 

Two  Crops  of  Roses. — Another  correspondent  has  mentioned  a  mon- 
strosity in  roses.  I  have  a  Provence  rose  which  for  three  years  in  suc- 
cession has  borne  numbers  of  flowers  after  its  usual  time  of  blooming. 
The  late  roses  generally  grow  directly  out  of  the  old  one  until  the  third  is 
produced,  ^ome  of  them  are  perfect  with  the  exception  of  the  calyx, 
which  is  undeveloped ;  while  others  are  a  conf\iscd  cluster  of  pink  leaves, 
at  the  end  of  a  stout  stem.  —  L.  A.  M. 

A  Whttb  Wild  Columbine.  —  One  of  your  correspondents  has  spoken 
of  finding  Columbines  that  were  nearly  white.  I  believe  they  are  not 
nneommon,  as  I  have  frequently  found  not  only  Columbines  but  Lobelia 
eardinaUs  of  a  delicate  white  or  cream  color.  —  L.  A.  M. 
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AuK  Bees  injurious  to  Fnurr?  —  Dr.  H.  A.Hagen,  late  of  KOnigsbmg, 
Prussia,  who  is  an  eminent  entomologist,  and  who  has  paid  special  atten- 
tion to  the  literature  of  Bees  and  Bee-keeping,  thus  writes  as  reganttng 
this  question:  — 

**I  have  never  known,  and  find  nothing  in  the  literature  dow  at 
hand  to  prove  that  Bees  are  obnoxious  to  fruits  and  to  fields.  Bees  can 
never  use  the  fields  of  red  clover ;  the  corolla  is  too  long  for  their  proboa- 
cis.  But  they  arc  very  fY'cqucntly  seen  in  the  fields  of  white  clover,  and  I 
have  heard  that  these  fields  are  obnoxious  to  bees,  if  shortly  before  rain 
has  fallen.*' 

Apiphobia. — The  people  of  Wenham  have  voted,  by  a  two-thirds  ma- 
jority, that  no  bees  shall  be  kept  in  the  town — the  vote  being  directed 
against  an  extensive  bee-keeper  whose  stock  has  been  troablesome. 
Some  sny  the  action  of  the  town  is  of  **doubtftil  constitutionality." — 
Boston  Journal. 

The  good  people  of  Wenham  have  judged  that  bee-keeping  and  fMt- 
raising  are  incompatible,  and  that  bees  are  a  nuisance ! !  We  also  notice 
that  the  bec-kccper  **  whose  stock  has  been  troublesome**  advertises  In 
the  Salfim  Gazette^  his  farm  for  sale,  consisting  of  **  three-qnarters  of  an 
acre  of  tillage  land,  containing  from  seventy-five  to  one  hundred  pear 
trees,  besides  apple  trees.  The  pear  trees,  1867,  bore  thirty  bushels  of 
choice  standard  fruit.**  (^Memorandum. — The  bee-keeper  himself  seems, 
f^om  the  above  quotations,  to  have  found  both  fhiit-raising  and  bee-keep- 
ing a  source  of  profit ! !) 

Have  we  gone  back  to  the  Dark  Ages,  the  age  of  belief  in  Dragons, 
^'Gorgous  and  Chimoeras  dire,*'  Krakens,  Unicorns,  and  Witches  and 
Witchcraft?  Are  these  poor  bees  to  be  voted  worse  than  fiends  and 
dragons,  about  which  there  is  always  a  sort  of  tragic  Interest,  and  to 
be  adjudged  only  as  **  common  nuisances,"  to  be  abated  and  extin- 
guished by  the  ballots  of  Wenham's  ^'fk'ce  and  independent  woters?** 
This  disease,  Apiphobia,  as  we  may  call  it,  has  afilicted  mankind  before. 
Among  some  of  its  attendant  symptoms. arc  intense  &i'£^o^ry  (sometimes 
leading  to  nndue  persecution) ;  *  an  unreasoning  credulity,  so  that  all 
sorts  of  horrible  stories  regarding  these  entomological  monsters  are 
eagerly  believed,  and  the  unfortunate  sufi!brer  fk'om  these  bee-horrort 
finally  comes  to  look  at  every  object  with  hymenopterous  eyes.  Mnsqoi- 
toes,  for  example,  look  as  large  as  bees,  and  sting  as  only  a  snper-infti- 
riatcd  Wenham  bee  can  sting.  It  has  raged  fiercely  at  times  In  Germany, 
fVom  the  year  1530  up  to  the  year  1800,  and  now,  alas!  has  broken  out 
among  the  unfortunate  inhabitants  of  Wenham,  Massachusetts,  U.  S.  A. 
It  would  be  immodest  in  us  to  suggest  as  a  preventive  against  this  for- 

*  We  Icam  that  the  selectmen  of  Wenham  have  ordered  the  bee-keeper  to  abate  the  ^nnl- 
8ancc>,**  and  take  his  bees  out  of  totvn.    Can  It  bo  possible!  and  this  in  enli^tened 
setts! 
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midable  disease,  the  daily  readlDg  of  the  Naturalist,  but  we  can  heartily 
recommend  the  perusal  of  the  American  Bee  Journal ^  which  is  devoted  to 
the  habits  and  natural  history  of  the  Honey  Bee. 

A  little  knowledge  of  Natural  History  is  really  the  only  antidote  yet 
discoYered  against  this  fell  disease.  We  quote  from  the  American  Bee 
Journal  for  March,  the  Editor's  remarks  on  the  subject  of 

BBK8  A3n>  Ffiurr  Blossoms.— A  silly  prejudice  against  bees  Is  entertained  by  some  ftvit- 
growera,  based  on  the  notion  that  the  crops  of  A*ult  are  li^urlonsly  affected,  both  In  quality  and 
quantity,  by  the  visits  of  bees  during  the  blossoming  period.  A  more  unfounded  notion,  or  one 
derlTlng  less  support  from  observation  and  science,  can  scarcely  be  conceived.  Yet  It  regu- 
larly looms  up  once  or  twice  In  a  century',  and  creates  as  much  alarm  and  consternation  among 
tbe  wiseacres,  as  the  appearance  of  a  comet  used  to  do  In  by-gone  days. 

Kepeated  Instances  of  tbe  resuscitation  of  this  prejudice  are  presented  In  the  history  of  bee- 
ealtare  In  Germany,  especially  in  the  period  between  1530  and  1800.  On  some  of  these  ooca- 
alons  it  was  so  widely  prevalent  and  so  rabid  In  Its  demonstrations,  as  to  constrain  the  almost 
total  abandonment  of  bee-culture  in  districts  where  frult-ralslng  bore  sway.  To  the  aid  of  this 
came  the  substitution  of  cider  and  beer  for  the  ancient  mead  or  metheglln,  as  the  popular 
beverage;  and  amid  such  opposition  and  discouragement,  bee-culture  rapidly  sunk  to  be  of 
very  rat>ordinate  interest,  except  In  some  f&vorable  localities. 

In  1774,  Count  Anthony  of  Torrings-Seefleld,  in  Bavaria,  President  of  the  Academy  of  Sci- 
ence at  Munich,  striving  to  re-Introduce  bee-culture  on  his  patrimonial  estate,  found  In  this 
Benerally  prevalent  prejudice  the  chief  obstacle  to  success.  To  overcome  it,  he  labored  assid- 
oonaly  to  show  that  bees,  flu*  ftom  being  li\}urious,  were  directly  beneficial  in  the  Aructlfleatlou 
of  blossoms— causing  the  fk-ult  to  set^  by  conveying  the  fBrtilizlng  pollen  from  tree  to  tree  and 
fkt>m  flower  to  flower.  He  proved  moreover,  by  ofllclal  fkmily  records,  that  a  century  earlier, 
when  bees  were  kept  by  every  tenant  on  the  estate,  fruit  was  abundant;  whereas  then,  when 
only  seven  kept  bees,  and  none  of  these  had  more  than  three  colonies,  fruit  was  scarcer  than 
ever  among  his  tenantry. 

At  tbe  Apianan  General  Convention,  hold  at  Stuttgard,  in  Wirtemburg,  In  September,  18S8, 
tlie  aobject  of  honey-yielding  crops  being  under  discussion,  the  celebrated  pomologlst,  Profes- 
sor Lucas,  one  of  the  directors  of  the  Hohenheim  luRtitute,  alluding  to  tlie  prejudice,  went  on 
to  say, — "  Of  more  Importance,  however,  Is  an  improved  management  of  our  fruit-trees.  Here 
the  Interests  of  the  horticulturist  and  the  bee-keeper  combine  and  run  parallel.  A  Judicious 
pmnlng  of  our  finlfr-trees  will  cause  them  to  blossom  more  freely  and  yield  honey  more  plen- 
tlftiUy.  I  would  urge  attention  to  this  on  those  particularly  who  are  both  fkialt-growers  and 
bee-keepers.  A  carefhl  and  observant  bee-keeper  at  Potsdam  writes  to  me  that  hU  tree*  yield 
iUe4dedly  larger  crops  since  he  Jms  established  an  apiary  in  his  orchard,  and  the  annual  product 
i$  now  more  em'tain  and  regular  than  be/ore,  though  his  trees  had  always  received  due  atten- 
tion.** 

Some  years  ago  a  wealthy  lady  in  Germany  established  a  green-house  at  considerable  cost, 
and  stocked  it  with  a  great  variety  of  choice  native  and  exotic  fruifr-trees- expecting  in  due 
Ume  to  have  remunerating  crops.  Time  passed,  and  annually  there  was  a  superabundance  of 
blosaoma,  with  only  very  little  fruit.  Various  plans  were  devised  and  adopted  to  bring  the 
trees  into  bearing,  but  without  success,  till  it  was  suggested  that  the  blossoms  needed  fertiliza- 
tion, and  that  by  means  of  bees  the  needed  work  could  be  effected.  A  hive  of  busy  honey- 
gakherera  was  introduced  next  season;  the  remedy  was  effectual— there  was  no  longer  any 
dUBcolty  in  producing  crops  there.  The  bees  distributed  the  pollen,  and  the  setting  of  the 
fruit  followed  naturally. 

Thb  Mottled  Owl. — I  think  Mr.  Samuels  has  misunderstood  my  re- 
marks on  the  nests  of  owls.  What  I  intended  to  state  was  that  the  Mot- 
tled Owl  never  built  a  nest  to  my  personal  knowledge,  and  I  did  not  state 
that  the  Mottled  Owl  occupied  the  '^  abandoned  nest  of  a  crow  or  hawk," 
bat  I  did  state  that  other  species  of  owls  (of  course  meaning  onr  local 
species),  when  they  did  occupy  a  nest  at  all,  inhabited  the  abandoned 
nest  of  a  crow  or  hawk,  which  they  had  partially  repaired. — Augustus 

EdWLER. 
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An  Albino  Hummixo-Bird.  —  Darinp:  the  last  8ummcr  a  white  Hnm- 
mingf-bird  visited  many  times  a  stand  of  plants  on  my  piazza.  I  had  aer* 
erul  opportunities  of  observing  it  closely.  It  seemed  a  trifle  larger  than 
the  Kuby-throat.  The  neck  and  head  were  of  a  glossy  gold-color.  Eyea 
large,  black,  and  brilliant.  After  dipping  its  bill  into  all  the  ftschiaa,  It 
did  what  I  have  never  seen  other  Humming-birds  do,  alighted  on  a  dwarf 
apple-tree  within  a  few  feet  of  me,  and  ate  the  aphides,  or  plant-lice, 
Just  as  the  sparrows  and  golden- wrens  do.  After  a  hearty  meal  of  insects, 
it  dressed  its  feathers,  spread  its  wings  one  by  one,  and  thrust  out  a  vciy  | 
long  tongue.  —  L.  A.  Millington.  ! 
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In  April  the  injurious  insects  in  the  Northern  States  have  scarcely  be- 
gun their  work  of  destruction,  as  the  buds  do  not  unfold  before  the  flrat 
Fig.  1.      of  May.    We  give  an  account,  however,  of  some  of  the  6«iie- 
flcial  insects  which  are  now  to  be  found  in  grass-lands  and  In 
gardens.    The  farmer  should  know  his  true  insect  fHends  aa 
well  OS  his  insect  foes.    We  introduce  to  our  readers  a  laige 
family  of  ground-beetles  (Carahidcc,  flrom  Carahus,  the  name  of 
the  typical  genus)  which  prey  on  those  insects  largely  iqjuriona 

Wto  crops.    A  study  of  the  figures  will  familiarize  our  readers 
with  the  principal  forms.    They  are  dark -colored,  browner 
black,  with  metallic  hues,  and  are  seen  in  spring,  and  through- 
out the  summer,  running  in  gross,  or  lurking  under  stones  and  sticks  In 

Fig.  3. 


Fig.  2. 


Fig.  4. 


damp  places,  whence  they  sally  forth  to  hunt  by  night,  when  many  vege- 
table-eating insects  are  most  active. 

The  larvae  are  found  in  much  the  same  situations  as  the  mature  beetles. 
They  arc  elongate,  oblong,  and  rather  broad,  the  terminal  ring  of  the 
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bodf  being  ttcmcd  with  two  horajr  hooks,  and  having  a  atngle  fleshj  leg 
beneath,  and  are  nsuallj  block  in  color.  The  larva  of  CahMoma  (C.  cali- 
duM,  Fig.  1  i  Pig.  2,  the  beetle  of  C.  calidum  Fabr.,  p,g  g 

crufotor  Fabr.)  ascends  trees  t 
feed  on  caterpillars,  such  e 
the  canker-worm.  When  about 
.  to  transform  to  the  pupa  state,  ^ 
It  Ibrms  a  mde  cocoon  In  the  \ 
earth.  The  beetle  hen  In  wait  , 
for  Its  prcf  In  sliallovr  pits  ex- 
cavated In  postures.  We  once 
saw  it  fiercely  attack  a  June- 
bug  (iacAiio3(eriiO/u«ca)  nearly 
twice  Its  size;  tt  tore  open  the 
hard  sides  of  Its  clumsy  and 
helpless  victim  with  tigcr-llke 
fcroclty.  Caraftus  (Fig.  4,  C.  aerratua  Say ;  Fig.  6,  pupa  of  Carabui  au- 
roHiUiiB  of  Europe,  after  Westwood)  is  a  closely  allied  form,  with  very 
similar  habits. 

A  much  smaller  form  Is  the  curious  Bomhardier  beetle,  Brachinva  (Fig. 
Fig.  10.  <>,  B.fumana  Linn.),  with  its  narrow  head  and  heart-shaped 
protliorax.  It  is  remarkable  for  discharging  with  quite  an 
explosion  from  the  end  of  Its  body  a  pungent  fluid,  prob- 
ably as  a  protection  against  Its  enemies.  f^-,  g 
An  allied  genus  is  Casnonin  (Fig.  7.  C.  Penn- 
a^lvanka  Dejean)  which  has  a  long  neck  nnd 
spotted  wing-covers.  Fig.  8,  Pangtia  cnliiji- 
no3u>  Fabr.,  and  Fig.  0,  Agonum  rupripenne 
Say,  represent  two  common  tbrms.  The 
former  la  black,  while  the  latter  Is  a  pretty 
insect,  greenish,  with  purplish  red  wlng- 
covcrs,  and  black  legs. 

Fig.  10.  enlarged  ahont  three  lines,  represents  a  slngnlar 
larva  fdund  by  Mr.  J.  H.  Emcrton  nnder  a  stone  early  In 
spring.  Dr.  Leconte,  to  whom  we  sent  a  Hgure,  supposes 
that  It  may  possibly  be  a  larva  of  Harpalni,  or  Pangia  caltffinoeus.  It 
Is  evidently  a  young  Carabid.     The  under  side  is  represented. 

In  our  monthly  calendar  for  1868,  we  shall  not  repeat  any  f^cts  stated 
lathe  calendar  given  Id  Vol.  I.  of  the  Natubaust. 


CORRESPONDENCE. 
£.  L.  U.,  New  York. — There  is  no  manual  of  American  Entomology* 
of  insects  and  the  ciossiflcatton  of  the  North 


giving  a  general 
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112     '  BOOKS  BECEIVED. 

American  species.  The  following  will  be  found  indispensable,  in  addi- 
tion to  those  enumerated  in  Vol.  I,  p.  106  and  160  of  the  NATUBAUtr: — 

A  Treatise  on  the  Insects  Injurious  to  Vegetation.  By  Dr.  T.  W.  Har* 
ris.  Illustrated.  Boston,  Nichols  &  Noyes.  Reports  (one  to  eight)  on 
the  Noxious  and  Beneficial  Insects  of  New  York.  By  Dr.  Asa  Fitch. 
Published  in  three  volumes.  The  Practical  Entomologist;  published  by 
the  American  Entomological  Society  of  Philadelphia.  The  Proceedings 
of  the  Entomological  Society  of  Philadelphia,  Vols.  1-6,  now  continued 
under  the  name  of  Dransactions.  The  Entomological  publications  of  the 
Smithsonian  Institution  at  Washington,  containing  works  on  the  Lepi- 
doptera,  the  Diptera,  Coleoptera,  and  Neuroptera.  In  these  important 
works  are  lists  of  all  works  relating  to  American  insects,  to  which  we 
would  refer  the  reader. 

Dr.  H.  Loew,  in  various  European  journals,  has  described  many  of  our 
Diptera.  The  British  Museum  Catalogue  of  Insects,  over  fifty  volumes  In 
12mo,  describes  many  of  our  insects,  and  is   indispensable  to  students. 

L.  A.  M.,  Glenn  Falls,  N.  T.  —  The  Sugar  Mite  (Acartts  taccharinum)  ii 
found  in  brown  sugar.  It  is  much  like  the  Domestic  Mite  (Acarus  domeB* 
ticus  De  Geer),  which  is  found  in  collections  of  insects  and  stuffed  birds, 
where  it  is  quite  destructive.  Acarus  farince  is  found  in  flour  and  food, 
and  the  Itch-insect  (Acarus  scabies  Fabricins)  forms  by  its  irritating  pres- 
ence little  pustules  in  the  more  protected  parts  of  the  hand  and  else- 
where. The  Red  Spider  {Acams  tellarius)  is  found  on  house-plants. 
They  are  best  destroyed  by  sprinkling  sulphur  over  the  leaves  they  infest. 
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Half'yeirly  Abstract  of  Medical  Sciences.    July  to  December,  1867.  Philadelphia.  Svo. 

Jiustf  Snutt  Mildew^  and  Mould.  An  IntrodnOtion  to  the  Study  of  Microscopic  .^mgL 
By  M.  C.  Cooke.  12mo.  London,  18'i5.  B.  Hardwicke.  With  nearly  three  hundred 
figures  by  J.  C.  Sowerby. 

Miinuai  of  Botanic  Terms.  By  M.  C.  Cooke.  London.  R.  Hardwicke.  With  i]lii»> 
trationB. 

A  Fern  Book  for  Everybody.  Containing  all  the  British  Ferns.  By  M.  C.  Gookit. 
Illustrated.    London,  1867.    F.  Wame  &  Co. 

A  Plain  and  Easy  Account  of  British  Fungly  with  Descriptions  of  the  EseuletU  amd 
Poisonous  Species^  Details  of  the  Principles  of  Scientific  C lassification^  and  a  Tahuiar 
arrangement  of  Orders  and  Oenera.  By  M.  C.  Cooke.  With  twenty-four  colored  plates. 
r2mo.    London,  1862,  R.  Hardwicke. 

Our  Reptiles  t  A  Plain  and  Easy  Account  of  the  Lizards.  Snakes,  Ncwts^  Toads^  Frogs^ 
and  Tortoises  indigenous  to  Oreat  Britain.  JBy  M.  C.  Cooke.  With  illustrations.  12iD0. 
London,  18H5.    R.  Hardwicke. 

Hardwick-e^s  Science- Oossip  for  19S1.    London,  1888.    Royal  870.    R.  Hardwicke. 

Land  and  Water,    January  18, 25,  February  1.    London. 

The  Field.    Februarj- 1,  8, 15.    London. 

Chemical  News.    March.    New  York. 

Cosmos.    February  1, 22.    Paris. 

American  Bee  Journal.    March.    Washington. 

stady  of  Entomology^  arranged  for  the  use  of  Schools,  Colleges,  and  Agrlcolturists.  It  will 
consist  of  upwards  of  four  hundred  pages,  long  primer  tjrpe,  with  nearly  four  hundred  cats.  It 
win  contain  short  descriptions  and  figures  of  nearly  all  our  most  destructlTC  and  beneficial  ta»- 
sects,  and  those  uscftil  in  the  arts,  with  remedies  against  the  attacks  of  the  noxious  species,  ft 
l8  designed  to  be  %  popular  book,  written  In  plain  language,  and  free  as  possible  ttom  technical- 
ities, and  ftirnishcd  with  a  glossary.  We  shall  endeavor  to  make  it  of  use  to  tb»  beginner  In  the 
study  of  Insects,  and  especially  to  Ikrmers  and  ft^lt-ralsers.— A.  S.  P. 
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THE  SONGS  OF  THE  GRASSHOPPERS. 

BY   S.    H.    SCIIDDEB. 

Although  every  one  is  familinr  with  the 
noteB  of  birds,  few  can  distinguish  the  differ- 
cnt  chirpings  of  insects,  or  arc  even  aware 
that  every  kind  of  Grasshopper  has  its  distinc- 
tive note.  The  songs  of  insects  are  neither 
so  varied  nor  complicated  as  those  of  birds, 
hut  their  study  presents  peculiar  difficulties. 
Sounds  become  inaudible  to  many  persons 
when  they  are  derived  from  vibrations  more 
rapid  than  25,000  per  second,  and  when  the 
number  reaches  38,000,  the  limit  of  human 
■  perceptibility  is  attained :  thus,  the  shrill- 
ness of  a  note  may  prove  a  hinderance  to 
its  study.  This  is  illustrated  by  Tyndall  in 
bis  recent  book  on  Sound.  He  writes ;  "Crossing  the  Wen- 
gem  Alp  with  a  friend,  the  grass  on  each  side  of  the  path 
swarmed  with  insects,  which,  to  me,  rent  the  air  with  their 
shrill  chirruping.  My  friend  heard  nothing  of  this,  the  in- 
sect world  lying  heyoud  his  limit  of  audition." 

Another  and  universal  obstacle  lies  in  the  delicacy  or 
feebleness  of  the  notes  of  some  species ;  to  distinguish  them 
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cletirly,  ooe  must  bring  his  car  to  within  a  few  foot,  or  e 
inches  of  the  insect  during  its  stridulation, — a  process  whi(^ 
requires  great  caution  lest  the  shyness  of  the  little  violini»t 
should  overcome  his  egotistic  love  of  song.  The  obscr^'or 
must  walk  quietly  toward  tho  sound  until  it  ceases,  and  wait 
motionless  for  its  renewiil ;  the  direction  of  tho  chii'ping  can 
then  easily  be  determined,  although  its  distance  is  decejitive. 
After  drawing  an  imngiiiary  line  towards  the  spot  from 
whence  the  sound  proceeds,  cautious  steps  must  be  tnhen 
around  the  arc  of  a  wide  circle  until  another  line  is  tixed  at 
right  ai]gle3  to  the  first,  and  tho  location  of  the  songster  ap- 
proximately determined.  Then  walking  quickly  but  ijuifttly 
to  within  five  or  six  feet  of  the  insect,  the  observer  will  fall 
upon  his  hands  and  knees,  and  produce  a  quill  edge  and  file, 
which,  on  being  rubbed  together,  imitate,  with  great  exact- 
ness, the  dcisired  note.  He  will  commence  his  mock  strid- 
ulation after  a  short  delay ;  at  first  the  sounds  must  be 
subdued  and  separated  by  considerable  intervals,  then  loud, 
and  repeated  in  quick  succession ;  usually  a  response  is 
heard  before  a  minute  has  elapsed,  and  sometimes  it  comes 
at  onco.  When  the  insect  has  forgotten  his  fears  and  begins 
to  stridulatc  violently,  the  observer  may  cease  operations 
and  carefully  approach  him.  In  this  way  one  can  place 
himself  witbiu   a  few   inches  of  any  species   living  in  the 


Grasshoppers  8tridulat«  in  four  different  ways :  first,  by 
rubbing  the  base  of  one  wing-cover  upon  the  other,  using, 
for  that  purpose,  the  veins  running  through  the  middle  por- 
tjon  of  the  wing;  second,  by  a  similar  method,  but  using 
the  veins  of  the  inner  part  of  the  wing;  third,  by  rubbing 
the  inner  surface  of  the  hind  legs  against  the  outer  surface 
of  the  wing-covers;  and  fourth,  by  rubbing  together  the 
upper  surface  of  the  front  edge  of  the  wings  and  the  under 
surface  of  the  wing-covers.  The  insects  whiili  employ  the 
fourth  method  stridulate  during  flight, — the  others  while  at 
rest.     To  the  tirat  group  belong  the  Crickets ;  to  tlie  sevuud 
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the  Green  or  Long-horned  Grasshoppers ;  to  the  third  and 
fourth,  certiiin  kinds  of  Short-horned  or  Jumping  Grasshop- 
pers. The  sounds  produced  by  the  different  groups  vary  in 
pitch,  those  of  the  crickets  being  shrillest  and  the  others 
following  in  the  order  just  given.  With  but  few  exceptions 
the  males  alone  sing. 

The  notes  of  the  Cricket — called  by  the  French  "cri  cri" 
on  account  of  its  song — may  be  heard  near  Boston*  from  the 
middle  of  June  until  November ;  fui-ther  north  they  do  not 
appear  ifntil  much  later  in  the  season.  Their  note  is  cm*i^ 
and  the  rapidity  with  which  it  is  uttered  varies  even  in  the 
same  strain ;  sometimes  it  is  as  slow  as  two  notes  a  second, 
at  others  it  is  twice  as  rapid.  The  note  is  sharp  and  shrill, 
and  appears  to  be  pitched  at  E  natural,  two  octaves  above 
middle  C.  Sometimes  two  choirs  of  these  insects  may  be 
heard  at  once,  the  individuals  of  each  choir  chirping  simul- 
taneously, but  one  choir  more  rapidly  than  the  other ;  most 
of  the  time  this  produces  a  sort  of  discord,  but,  as  they 
occasionally  harmonize,  one  hears  cycles  of  accordance  and 
discordance,  often  of  remarkable  uniformity  and  duration. 

The  Spotted-cricket  (Netnobius  vittatus)  appears  simulta- 
neously with  the  Black-cricket  (  Gryllus  niger) .  The  chirping 
of  the  two  insects  is  very  similar,  but  that  of  the  former  may 
be  better  expressed  by  r-r-7'-w,  pronounced  as  though  it  were 
a  French  word.  The  note  is  trilled  forcibly,  and  lasts  a  vari- 
able length  of  time.  One  of  these  insects  was  once  observed 
while  singing  to  its  mate.  At  first  the  song  was  mild  and 
frequently  broken;  afterwards  it  gi'ew  impetuous,  forcible, 
and  more  prolonged ;  then  it  decreased  in  volume  and  extent 
until  it  became  quite  soft  and  feeble.  At  this  point  the  male 
began  to  approach  the  female,  uttering  a  series  of  twittering 
chirps ;  the  female  ran  away,  and  the  male,  after  a  short 
chase,  returned  to  his  old  haunt,  singing  with  the  same 
vigor  but  with  frequent  pauses ;  at  last,  finding  all  persua- 
sion unavailing  he  brought  his  serenade  to  a  close. 

*  All  mj  illastrations  aro  drawn  flrom  New  England  Insects. 
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Ill  September  and  October,  the  Wliite  Cliiiibiiig-c 
{(EcanUiiia  niveua.  Fig.  1,  left  wiug-cover  of  male,  Fig.  !l 

Fig-i        rie\a.     the  same   of   female*)  is   found 

leaves  of  low  trees  and  bushes.     It  n 
a  uniform    note,  exceediugly  shrill  { 
,  attenuated. 

The  peculiar  development  of  the  i 
in  etridulating  Orthoptera  is  iiowhei 
to  better  advantage  thau  in  this  insi 
lu  the  female,  the  veins  of  the  central  field  run  neafly  part 
lei  to  the  border ;  in  the  male,  they  cross  the  wing  in  various 
directions,  and  either  converge  toward  the  point  of  stridu- 
ifttion  on  the  inner  border  of  the  wing,  where  the  inner  and 
central  fields  meet,  or  act  as  supports  to  the  couver^ug 
veins. 

All  these  insects  belong  to  the  first  class.  There  arc  many 
species  in  the  second  group  (the  gi-een  or  long-horned  gr3S»- 
hoppers),  but  a  few  examples  wilt  suffice.  These  insects, 
like  the  crickets,  sing  both  by  day  and  night,  but,  unlike  the 
latter,  their  day-song  differs  from  that  of  the  night.  On 
a  summer's  day,  it  is  curious  to  obsei-ve  these  little  crea- 
tures suddenly  changing  from  the  day  to  the  night-song  at 
the  mere  passing  of  a  cloud,  and  returning  to  the  old  note 
when  the  sky  is  clear.  By  imitating  the  two  songs  in  the 
daytime,  the  grasshoppers  can  be  made  to  respond  to  either 
at  will ;  at  night,  they  have  but  one  note. 

The  previous  illustrations  showed  that  the  stridulating 
organ  of  crickets  occupied  the  middle  field  of  the  wing:  in 
the  green  grasshoppers,  on  the  contrary,  it  will  be  found  it) 
the  inner  field  ;  here,  too,  the  relative  size  of  the  inner  Hold 
is  nearly  the  same  in  both  sexes,  but  the  stout,  curved  vein 
of  the  male  is  altogether  wanting  in  the  voiceless  female. 

One  of  them,  the  Phaneroptera  cinincauila  (Fig.  2,  inaU'; 
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Pig.  2  a,  female),  prefers  to  sing  in  the  night.  His  day- 
song  is  bzruA,  and  lasts  one-third  of  a  second ;  the  night- 
song  consists  of  a  repetition — ordinarily  eight  times — of  a 
note  which  sounds  like  tchw.  This  is  repeated  at  the  rat« 
of  five  in    three -quartci-s   of   a       Fi«.*a.  v\g.%. 

second,  making  each  not«  one- 
half  as  long  as  that  of  the  day. 

The  song  of  the  common 
Meadow  -grasshopper  (  Orcheli- 
mum  vulgare)  is  more  compli- 
cated. Commencing  with  t3,  it 
changes  almost  instantly  into  a 
trill  of  zr:  at  first  there  is 
crescendo  movement  which  \ 
reaches  its  volume  in  half  a  sec- 
ond ;  the  trill  is  then  sustained 
for  a  period  varying  from  one 
to  twenty  seconds,  and  closes 
suddenly  with  p.  This  strain 
is  fallowed  hy  a  series  of  stac- 
cato notes,  Bounding  like  jip;  "  " 
they  are  one-eighth  of  a  second  in  length,  and  are  produced 
at  one-half  second  intervals.  The  staccato  notes  and  the 
trill  alternate  ad  libitum.  The  night-song  differs  from  that 
of  the  day  simply  in  its  slower  movement ;  the  pitch  of  both 
is  at  B  fiat,  two  octavos  above  middle  C. 

A  conical- headed  grasshopper  (Conocephalus  robustus), 
found  near  the  seashore  in  the  southern  part  of  Xew  England, 
makes  the  salt  marshes  rcsoiuid  with  its  incessant,  shrill  din. 
The  resemblance  of  its  song  to  that  of  the  hai-vcst-fly  is  quite 
striking;  at  a  distance,  the  note  seems  to  be  perfectly  uni- 
form ;  close  at  hand,  one  can  hear  it  rising  and  falling  rhyth- 
mically, two  and  a  half  times  a  second,  accompanied  by  a 
loud  droning  noise. 

There  arc  numerous  kinds  of  jumping  grasshoppers  which 
stridnlate  in  the  daytime  only.     They  do  this  by  the  aid  of 
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the  hiud  legs,  rubbing  their  thighs  ngain^t  thulr  mng-covi 
every  moveniput  of  the  fiddle-bow  produces  a  short  note,  C 
the  uniformity  with  wliich  each  species  [iliiys  its  own  song 
is  quite  reraiirkable.  One  kind  (Stenobot/irus  curtipenmH) 
produces  about  six  notes  per  second,  and  continues  them 
fmni  one  and  a  half  to  two  and  u  half  seconds;  another 
(S.  melanoplfiiD-UM)  mokes  from  nine  to  twelve  notes  in 
almut  three  seconds.  In  both  cases  the  notes  follow  e 
other  uniformly,  and  arc  slower  in  the  shade  than  iaj 
eun. 

The  stridulating  apparatus  of  the  jumping  grasehoi>pcrs  is 
of  a  very  different  character  from  that  of  the  green  grasahop- 
Figi.  Fig.sn.  pers.  In  Arcypfera  lineata  (Fig.  3.  p,.  j^ 
left  wing  of  male ;  Fig.  3  a,  left  wing 
of  female),  for  example,  it  is  situated 
in  the  central  field  of  the  wing, 
which  is  of  about  the  same  size  in 
both  sexes ;  some  of  the  veins  in  thr 
centre  of  the  wing  (a,  enlarged  in 
Fig.  3  6)  have  a  rasp-like  surface 
upon  which  the  hind  thighs  are 
scraped  up  and  down,  producing  mo- 
notonous, nearly  uniform  notes. 
The  grasshoppers  which  stridulatc 
during  flight,  by  the  contact  of  the  wings  and  wing- 
cuvers,  belong  mostly  to  the  genus  (Edipoda;  in  many 
of  thera  the  wings  are  variegated  with  brilliant  colors.  The 
sound  which  they  make  seems  to  be  under  tbe  couti-ol  of  the 
insects,  for  they  often  omit  it  when  alarmed.  Some  species 
produce  a  uniform,  rattling  noiae  during  the  whole  of  their 
uudeviatiug  flight;  others  make  it  only  during  the  iiitcrvuis 
of  flight,  and  seem  to  stridulatc  more  at  will.  The  flight 
of  the  latter  is  more  sustained,  they  are  capable  of  changing 
their  cnnrse,  and  at  each  turn  emit  a  crackling  sound  uf 
short  duration. 
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cnri  crrri        cnri  crrrl        errri 


Note  of  GrjUof  negleotns. 


rn  rn  rn  ra        ru  ru  ra 


rururuni  ram 


^  g  ^  g 

Note  of  Nemobius  vlttatus. 


bzrwl 


bmvl 


I       ¥ 


bzrwl 


Note  of  Phaneropten  cunrieauda  by  day. 


tchw     tchw    -tchw     tchw      tchw      tchw         tchw         tchw 


^     ^     ^     ^     ^     M 


Note  of  Phaneroptera  cunrieauda  by  night 


Note  of  Stenobothrns  melanopleurus  in  the  sun. 


Note  of  Stenobothrns  melanopleonis  in  the  shade. 


Note  of  Stenobothnis  curtipennia. 
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Note  of  Areyptera  lineata. 


BEARS    AND    BEAR-HUNTING. 

BY  CHARLES  WRIGHT. 

•* Notes  of  a  Hunter,"  by  Henry  Clapp,  call  to  mind  some 
personal  experience  about  bears  and  bear-hunting  in  Texas. 
I  was  much  in  the  company  of  Mr.  Benjamin  Burke,  a  very 
observing,  intelligent,  and  truthful  man.  He  imparted  to 
me  many  items  of  information  respecting  the  habits  of  the 
bear.  Some  of  these  habits  I  had  the  opportunity  of  observ- 
ing myself,  and  I  have  full  confidence  in  the  truth  of  his 
statements  relative  to  the  others. 

I  had  read  in  my  youth,  in  some  great  encyclopedia,  that 
the  bear  goes  to  his  winter's  sleep  very  fat,  and  awakes  from 
it,  in  the  spring,  very  lean.  I  was  surprised  then  to  learn, 
that,  so  far  as  can  be  judged  by  appearances,  he  loses  none 
of  his  fat  during  hibernation.  Of  course,  in  his  wild  state 
we  cannot  weigh  him  before  going  to  sleep  and  after  he 
wakes.  The  hunter  says  he  goes  to  his  winter- quarters 
"full  fat,"  and  comes  out  "full  fat."  /  know  that  he  is  fat 
when  he  begins  to  travel  in  the  spring ;  but  he  becomes  lean 
rapidly,  notwithstanding  he  may  find  plenty  to  eat.  At  this 
period,  he  is  destructive  to  hogs ;  indeed,  all  the  summer, 
till  the  return  of  mast  (acorns,  grapes,  and  other  autumn 
fruits)  offers  him  better  food.  Mr.  Burke  had  a  very  large, 
gentle  boar  (he  was  raised  as  a  pet)  which  was  caught  by  a 
bear;  but  he  broke  away,  and  came  to  the  house  with  a 
gaping  wound  just  over  the  middle  of  his  back.  A  gang  of 
hogs  will  rally,  in  self-defence,  against  a  wolf,  a  panther,  or 
any  other  animal  of  this  country  that  I  know  of,  except  a 
bear.  If  you  want  to  scatter  a  gang,  throw  among  them  a 
bit  of  fresh  bear-skin.  Apropos  of  this  a  story  is  told,  for 
the  truth  of  which  I  do  not  vouch,  though  I  think  it  not  im- 
probable, that  a  man's  hogs  being  in  the  habit  of  breaking 
into  his  neighbor's  field,  the  latter  caught  one,  sewed  it  up 
in  the  skin  of  a  bear  newly  killed,  and  turned  it  loose  among 
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itfi  fellows.  These  niii  for  dear  life,  and  the  Iwar-hog  fol- 
lowed from  Hocinl  inetiuct  till  both  fell,  if  uot  dead,  at  least 
quite  exhuustvd. 

I  was  not  aware  that  a  l>ear  can  climh  a  tree  so  snutll  as 
that  mcntioiicd  hy  Mr.  Clajip.  The  hunter  knows  whether 
the  animal  is  in  the  hollow  of  the  tree  above  by  tho  ni;irk8 
of  the  claws.  In  ascending,  he  leaves  only  the  puncture  of 
the  clawB.  In  descending,  he  makes  long  scratches.  Tbey 
climb  in  order  to  "lai),"  as  the  hunter  says,  described  by  Mr. 
Clapp  as  drawing  in  branches  to  get  the  fruit.  I  feel  inclined 
to  donlit  whether  they  break  off  the  hranchesyor  Ihejmrpote 
of  throwing  f/iem  down  and  then  dencendiiifj  to  eat  thejrutt.  It 
looks  too  much  like  human  reasoning.  If  Uic  brunch  breaks, 
he  may  not  he  able  to  hold  it ;  and  wheu  he  goes  down,  he 
may  eat  the  fruit.  This  would  be  all  natural  enough.  In 
the  South,  acorns  form  the  principal  mast.  They  are  fond 
of  persimmons  too,  and  grapes.  "NMieu  mast  is  not  plenty, 
they  lap  black-gum  berries  (Nyssa  mvltifloraf),  and  these 
impart  to  the  flesh,  not  a  bitter  taste,  as  would  naturally  be 
supposed,  but  the  peculiar  savor  of  fish;  so  that,  for  a  per- 
son of  delicate  taste,  only  severe  hunger  will  force  hiiu  to 
eat  the  meat  of  a  bear  that  has  lapped  black-gum. 

The  female  commonly  climbs  a  tree  to  find  a  hollow  for 
her  winter-quarters,  where  she  has  her  cubs.  1  was  jiresent 
at  the  taking  of  oue  from  such  a  hollow.  It  was  neotrssuy 
to  climb  a  neig!il>oring  tree ;  then  n  piece  of  dry  rotten  wood 
set  on  fire,  loosely  attached  to  a  polo  and  thrust  into  hor 
nest,  soon  forced  her  to  turn  out.  Old,  large  liears  do  not 
like  to  climb,  and  generally  hibernate  in  a  thick  biuieh  of 
cane  or  bushes,  or  araoug  some  fallen  tree-tops,  or  in  a 
hollow  log,  making  a  bed  of  leaves,  gi-ass,  brush,  or  other 
stufi".  During  winter,  if  a  warm  day  occurs,  beara  will 
sometimes  go  out  ami  walk  about,  and  perhaps  drink ;  but 
they,  probably,  do  not  eat.  One-  killed  during  the  winter 
has  nothing,  or  only  a  little  mucus  in  the  stomach  and  tntes- 
tiues,  and  the  plug  in  the  veut,  ua  mentioned  by  Mr.  Clapp. 
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This  results,  probably,  from  the  hardening  of  the  last  fecal 
matter,  mostly  mucus,  which  comes  from  the  intestines.  But 
the  idea  that  it  is  composed  of  gum, — an  idea  that  I  never 
heard  of  in  Texas, — euteilained  by  some,  reminds  me  of 
another  custom  of  bears,  probably  connected  with  the  sexual 
heat.  In  some  localities,  particularly  on  a  high  bluff  near  a 
stream,  a  pine  tree  is  occasionally  seen,  from  which  the  bark, 
at  a  certain  height,  is  plainly  torn  off  by  the  teeth  of  some 
animal.  It  is  said  to  be  done  by  the  bear  in  this  manner : 
he  rises  on  his  hind  feet  with  his  back  to  the  tree,  and, 
turning  his  head  to  one  side  and  to  the  other,  rips  off  the 
bark  with  his  tusks.  The  size  of  the  animal  is  known,  ap- 
proximately, by  the  height  of  the  marks  he  leaves.  The 
same  tree  is  visited  year  after  year  by  bears  of  various  sizes, 
— none  very  small,  however.  I  would  say,  trusting  to 
memory,  that  the  average  height  may  be  about  four  feet.  I 
have  seen  several  such  trees.  I  think  Mr.  Burke  had  never 
witnessed  this  performance,  but  received  his  information 
from  Indians.  I  never  saw  any  other  than  a  pine  thus 
marked. 

Bears  are  fond  of  honey,  and  will  rob  bee-hives,  if  within 
reach.  They  also  dig  up  "yellow-jackets,"  wasp's-nests,  for 
the  larviB.  The  account  of  this  is  amusing.  The  animal 
digs  rapidly,  and  when  the  insects  sting  him  too  fiercely  he 
quits  for  a  moment,  rolls  over  and  over  on  the  ground, 
snarling  the  while,  and  returns  again  to  the  attack,  perhaps 
to  go  through  the  same  movements  several- times  before  he 
bears  off  the  prize. 

It  is  exciting  sport  hunting  bears  with  dogs.  These  come 
to  be  almost  as  fond  of  it  as  the  hunter  himself.  Most  of 
them,  in  the  beginning,  fear  to  attack,  and  some  never  get 
the  better  of  the  dread  he  inspires.  A  fierce  one  is  apt  to 
spring  at  the  ear,  to  his  sorrow.  But  the  dog  that  has  cour- 
age and  prudence  combiiied  bites  him  behind,  which  he  will 
by  no  manner  of  means  tolerate,  but  will  wheel  to  fight.  I 
doubt  if  he  ever  properly  strikes  with  his  paws.     He  makes 
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his  own  instinctivo  effort  to  seize  the  attacking  party,  and  to 
put  him  in  the  place  of  the  lowermost  clog  in  the  fight.  Then 
he  bites,  and  if  he  gets  the  dog  by  the  back,  and  if  this  be 
a  lean  thin  dog,  woe  be  to  the  dog.  A  fat  one  has  a  better 
chance.  The  bear  cannot  so  well  get  his  broader  back  into 
his  mouth,  and,  the  skin  slipping,  he  generally  escapes  with 
only  a  flesh-wound.  Dogs,  at  first,  often  refuse  l>ear-mcat9 
but  come  to  prefer  it  before  all  others,  as  docs  the  hunter. 

When  hard  pressed,  the  bear  will  back  into  a  dense  patch 
of  cane  or  into  a  bunch  of  bushes,  and,  standing  ei*ect  on  his 
hinder  parts,  make  the  best  fight  he  is  capable  of.  This  is 
the  time  for  the  hunter,  when  his  attention  is  absorbed  by  the 
dogs.  Occasionally  one  is  started,  which  runs  steadily  on 
and  escapes.  Females  and  young  commonly  climb,  or 
"tree"  in  hunters'  dialect.  Generally,  they  are  then  easily 
shot;  but  sometimes,  on  the  hunter's  approach,  they  will 
drop  from  the  tree  and  run  on  again. 

I  once  met  a  female  and  two  cubs.  I  shot  the  mother  fair 
in  the  breast,  aiming  at  the  white  spot.  The  cubs  treed,  and 
I  killed  them  ;  I  then  went  in  search  of  the  old  one,  fully 
expecting  to  find  her,  close  by,  dead.  As  she  ran  away  she 
bled  profusely,  but  the  blood  grew  less,  and  finally  stopped 
entirely,  and  I  never  found  the  bear.  How  she  could  go 
quite  off  with  such  a  loss  of  blood,  was  a  mystery. 


THE  GEOGRAPHICAL  DISTRIBUTION  OF  ANIMALS. 

BY  SIDNEY  I.   SMmi. 
(Concluded  ttom  page  23.) 

Among  terrestrial  and  fluvial  species,  topography  is  much 
more  powerful  in  limiting  geographical  distribution,  than  it 
is  among  marine  species.  The  separation  of  lands  by  broad 
ocean  waters,  without  change  of  temperature,  is  sufficient  to 
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prevent  the  mingling  of  their  land  faunte  to  any  extent,  while 
they  may  have  most  of  their  marine  species  in  common.  Such 
cases  are  numerous ;  at  the  Galapagos,  for  instance,  none 
of  the  truly  land  species  are  known  to  occur  in  any  other 
region,  while  a  large  portion  of  the  marine  species  are  found 
also  on  the  American  coast.  Temperature  is  undoubtedly 
the  most  effective  cause  in  limiting  the  diffusion  of  land  and 
fresh  water,  as  well  as  marine  animals ;  but  its  influences 
are  much  obscured  by  those  of  humidity,  and  by  the  varying 
character  of  soils,  waters,  and  the  resulting  vegetation. 

Temperature,  as  a  result  of  or  combined  with  topography, 
forms  a  very  effective  force  in  limiting  the  distribution  of 
land  animals.  High  and  continuous  mountain  ranges  pre- 
sent an  almost  impassable  barrier  to  the  migration  of  most 
species.  Thus  the  physical  features  which  separate  faunae 
from  regions  east  and  west  may  be  so  strongly  marked,  that 
they  more  than  counterbalance  the  climatic  effects  of  lati- 
tude. In  North  America,  the  fauna;  on  the  east  of  the 
Rocky  Mountiiins  are  very  different  from  those  on  the  west, 
and  the  inclosed  centml  tiible- lands  are  occupied  by  still 
different  fauna;.  The  birds  of  Arizona  resemble  those  of  the 
table-land  of  Mexico  rather  than  those  of  California  or  of 
Texas.  These  physical  features  even  effect  a  change  in  the 
migrations  of  the  birds  of  this  region  ;  many  of  the  birds  of 
the  Colorado  valley,  instead  of  n)igratiiig  far  to  the  north 
in  summer,  turn  to  the  east  and  breed  in  the  region  north 
of  Fort  Whipple.* 

Climatic  influences,  almost  alone,  limit  the  distribution  of 
mountain  vegetation  ;  and,  through  the  vegetation,  more  than 
directly  that  of  mountain  animals.  The  narrow  limits  within 
which  mountain  species  are  restricted  show  very  plainly  the 
effect  of  climatic  influences.  Among  the  butterflies  of  the 
White  Mountains  of  New  Hampshire,  the  abundant  Ghiono- 
has  semidea  Edw.,  is  restricted  to  the  loftiest  summit,  never 


*  Dr.  E.ConeB,  Prodrome  of  a  work  on  the  Ornitliology  of  Arizona  Territorji  noticed 
in  the  Naturalist,  Vol.  I,  p.  209. 
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breeding  without  these  narrow  limits,  Hlthoujsb  frcqiioiilly 
blown  into  the  lower  vallics.  In  a  zone  l>elow  these  lofty 
Biimiuitfi,  but  not  extending  to  the  base  of  the  niniintAini', 
Arffi/nnin  Montinun  Seudd.  is  found,  yet  never  at  the  bhiu- 
mit  with  the  Chionobas,  nor  aboiit  the  base  with  the  species 
of  the  Cuiuidian  or  Virginian  fuunie.*  Many  other  species 
of  insecla,  and  many  plants,  am  restricted  in  the  ssinie  num- 
ner.  It  cannot  be  that  those  species  are  thus  restricted  in 
their  distribution  merely  by  some  primary,  innate  principle, 
which  prevents  their  difTuBion ;  for,  like  their  marine  rel»- 
tivea,  they  have  not  always  been  tlius  restricted. 

It  is  not  BO  easy  to  trace  these  migrations  of  species  on  tfae 
land  as  it  is  in  the  ocean,  for  land  species  are  not  so  often 
left  fossil  in  tiieir  ancient  homes ;  and,  as  there  are  no  an- 
tbentic  records  of  land  animals  existing  through  the  (ilaeial 
epocli,  we  cjin  go  back  no  farther  than  its  decline.  Yet  it  i* 
worthy  of  remark,  that  the  arctic  land  tauna  of  the  Tertiary 
pei'iod,  like  the  marine,  was  probably  circumpolar ;  and  that 
the  gradually  .idvancing  cold  of  the  glaciers  would  have  driven 
many  arctic  plants  and  animals  southward,  and,  living  jurt 
beyond  the  border  of  the  ice  belt,  they  woidd  have  followed 
it  back  with  the  glacial  decline. 

At  the  close  of  the  Glacial  epoch,  the  fatma  and  the  flora 
of  New  England  must  have  been  very  much  like  tliat  of  the 
coast  of  Labrador  at  the  present  time.  As  the  climate  be- 
came gradually  warmer,  the  more  hardy  species  would  buv* 
retreated  northward  and  up  the  mountain  sides,  while  others 
less  hardy,  became  extinct  during  these  climatic  changes. 
As  the  migration  contiuiied,  the  mountain  summits  were  left 
as  aerial  islands  in  the  more  southern  faunse.f 

The  known  land  fossils  of  this  period  of  change  are  as 
yet  very  few,  but  the  faunal  migration  has  left  abundant 
evidence  in  the  northern   species  scattered  along  its  path 


i.  tl.  ScndJpT,  Ktinarltsoi 


c  Chiirncleriguci  ofUie  loEect  rnunnaf  UHVyiA 

><ocie(y  of  Nnlural  Hlelory,  Vol.  Vil. 
Lat.ruUor,  p.Wl. 
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upon  the  mountains,  or  wherever  the  climatic  or  topograph- 
ical influences  have  not  annihilated  them. 

The  flora  of  the  higher  mountains  of  New  England  and  the 
Middle  States  is  quite  identical  with  that  of  higher  North 
American  latitudes.  All  the  plants  of  the  White  Mountains 
are  now  growing  upon  the  coast  of  Labrador.  As  might  be 
expected,  the  fauna  of  these  mountains  agrees  with  the  flora. 
The  larger  animals  would  not,  of  course,  be  expected  to  occur 
in  so  restricted  an  area;  still,  one  or  two  northern  birds  arc 
found  in  summer,  and  many  species  of  insects — Coleoptera, 
Diptera,  Lepidoptera,  and  Orthoptera — arc  common  to  the 
mountains  and  places  farther  north.  There  are,  however, 
some  forms  which  appear  to  be  peculiar  to  the  mountain 
fauna,  but  more  careful  and  extended  investigation  in  the 
northern  regions  may  prove  many  or  even  all  of  them  to 
belong  to  species  still  existing  at  the  north. 

The  plants  and  the  birds  of  the  coast  of  Maine,  where  the 
cooling  cflfect  of  the  arctic  current  is  still  felt,  are  subarctic 
in  character,  and  very  diflfercnt  from  those  inland.  PotentUla 
tridentata  and  Alsine  Groenlandica^*  species  characteristic 
of  the  flora  of  Labrador  and  the  New  England  mountain 
summits,  with  Papilla  badia^  still  linger  as  far  south  as 
Portland.  Thus  upon  the  land,  as  in  the  ocean,  there  are 
southern  outliers  of  northern  faunae  which  are  relics  of  the 
northern  march  of  life  during  the  close  of  the  Glacial  period. 

The  influence  of  winds  in  animal  distribution  is  very  slight, 
and  seems  wholly  a  disturbing  power;  yet  it  should  not 
be  passed  over  in  silence,  for  it  helps  explain  the  wonder- 
fully wide  diflfusion  of  a  few  species.  The  winds  may  trans- 
port animals  great  distances,  even  over  oceans,  and  drop 
tiiem  alive  among  the  species  of  other  faunfe.  Several  of 
our  American  birds  have  been  carried  thus  to  Europe  so 

*  At  Paris,  Maine,  about  forty  miles  north  of  Portland,  and  Just  on  the  coast  line  of 
the  Leda  Clay  epoch,  1  have  found  both  these  arctic  plants  springing  IVom  the  gravel  in 
a  railway  cut,  as  if  to  mark  their  home  of  a  former  age.  The  occurrence  of  Sedum 
Rhodiola  in  Bucks  county,  Pennsylvania,  mentioned  by  Professor  Porter  in  this  vol- 
ume of  the  Naturaust,  p.  38,  is  a  much  more  interesting  relic  of  the  Glacial  epoch. 
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often,  that  they  aro  now  catiilogucd  as  Brit 
although  they  arc  never  known  to  breed  tlierc 
poftQ  speeies  have  frequently  been  taken  upon  the  ^Vnicrican 
coast.  It  is  not  very  probable  that  laud  birds  havn  (.Tuiiaed 
the  Atlantic  in  this  way  and  become  eslablisbed  in  tho  oppo- 
site country,  but  in  the  case  of  northern  aijnatic  birds,  it  is 
by  no  means  impossible  that  whole  flocks  may  have  eroBaeil 
the  ocean,  and  l»oconio  inhabiljuitfl  of  l>oth  shores  of  the 
Atlantic.  Most  of  the  birds  that  are  common  to  Kurope 
and  North  America  are  arctic  aquatic  species.  With  insert* 
there  is  a  still  jrreater  chance  of  being  carried  from  country 
to  country  by  winds.  That  they  have  never  been  known  to 
cross  the  ocean,  sis  birds,  is  very  poor  evidence  that  they 
do  not  do  su,  for  hundreds  might  arrive  yearly  and  not  be 
noticed.  Insects  have  frequently  come  upon  vessels  at  ^rrat 
distances  from  land,  and  there  is  no  reason  why  they  should 
not  l>e  carried  by  winds  as  far  as  birds.  Once  arrived  in  a 
new  country,  the  chances  of  their  becoming  i>ennancntly 
established  are  very  mucli  greater  than  for  bii'ds.  for  a  single 
female  with  eggs  might  be  sufficient  to  introduce  the  species. 
Some  of  the  facts  mentioned  below  in  regard  to  tho  intro- 
duction of  inspects  through  man's  agency,  show  huw  cftsUy 
they  may  become  established. 

Of  the  organic  causes  in  animal  distribution,  the  influonoe 
of  animals  themselves  ia  very  slight  compared  with  that  of 
man.  Still,  many  species,  carried  by  the  winds  or  by  nuin's 
influence  fmrn  their  original  homes  into  other  regions,  uv 
destroyed  by  native  carnivorous  species,  their  permanent 
introduction  prevented,  and  the  mingling  of  far^Aeparatcd 
fauna;  somewhat  lessened.  The  eiFeet  ]iro<luccd  by  animalt 
in  diffusing  otiier  species  is  perhaps  greatest  in  carrying 
parasites  from  place  lo  place.  A  species  is  seldom  inlro- 
duced  without  some  of  its  parasites,  and  it  might  eren 
introduce  tbein  without  becoming  introduced  itself,  for  pan- 
sited  cocoons  and  eggs  of  insects,  or  living  insects  and  olbot 
animals  infested   by  parasites,  might  be   carried  groat  dU- 
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lances,  and  the  parasites  thus  introduced  attack  other  spe- 
cies. 

Man,  with  boundless  aspirations  and  governed  in  all 
things  by  an  influence  within  himself,  is  given  a  power  in 
nature  second  only  to  his  Creator ;  with  control  over  physi- 
cal causes,  he  is  governed  by  no  laws  of  geographical  dis- 
tribution, and,  traversing  the  whole  earth  at  his  will,  he  has 
carried,  in  spite  of  climatic  influences,  species  from  continent 
to  continent,  and  almost  from  pole  to  pole.  His  influence — 
far  above  all  other  secondary  causes,  and  uncontrolled  by  the 
laws  imposed  upon  mere  animals — seems  only  a  disturbing 
force  among  the  naturally  harmonizing  laws  of  the  diflfusion 
of  life.  Many  of  the  changes  which  man  has  wrought  in  the 
distribution  of  animals  are  so  evident  and  so  universally 
understood,  that  it  is  useless  to  refer  to  them  here,  and  we 
will  allude  only  to  some  of  those  which  bear  more  directly 
upon  our  understanding  of  the  geographical  distribution  of 
species. 

By  changes  in  the  minor  physical  features  of  regions,  man 
has  often  adapted  them  to  species  of  other  regions.  The 
Cliff-swallow  was  formerly  known  only  from  far  west  of  the 
Mississippi,  where  there  were  extensive  limestone  clifis  for 
it  to  nest  upon ;  but  now  that  the  buildings  of  man  have 
made  places  for  its  habitation,  it  has  spread  from  the  Missis- 
sippi all  over  the  Atlantic  States.* 

The  New  Potato -beetle  {Doryphora  10-lineata)^  which 
is  so  destructive  in  the  West,  was  long  ago  known  at  the  base 
of  the  Rocky  Mountains  in  Colorado,  feeding  upon  a  wild 
species  of  Solajium  peculiar  to  that  region.  Civilization, 
pushing  westward,  at  last  extended  its  fields  of  cultivated 
plants  far  west  of  the  Mississippi  into  this  region.  The  po- 
tato (a  species  of  Solarium)  was  well  adapted  to  feed  the 
beetle,  and  was  of  course  attacked  by  it.  The  broad  fields 
of  cultivated  plants  were  much  better  fitted  for  its  increase 
than  the  scattered  wild  ones,  and  it  rapidly  diflfused  itself 

•  A.  E.  Vcnrill,  Proceedingt  of  the  Boston  Society  of  Natural  HlBtory,  Vol.  IX,  p.  276. 
AMRR.   NATUKAUST,   VOL.   II.  17 
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eastn-iird.     In  1864  it  hnd  crossed  the  Mississippi,  tmt 
it  has  covered  half  of  tho  State  of  lUinoifl.* 

Tlirco  cfiiumoii  speciea  of  butterflies  in  Eastern  North 
America, —  Vanefuin  Antinpa,  Ci/nlliia  cardui,  and  Ot/ntHa 
Alalanla, — long  known  to  bo  identical  witU  European  spe- 
cies, linve  l>cen  asserted  to  be  natives  of  this  country,  and 
the  possibility  of  tiicir  introduction  from  Europe  has  recently 
been  questioned. t  But,  within  a  vi?ry  few  years,  there  bu 
been  a  well-authenticated  instance  of  the  natural iimtioii  of  an 
Eui'opcan  butterfly  in  Canada.  Pieris  liapce,  the  Cabbage- 
butterfly  of  Europe,  was  introduced  at  Quelrec  about  1H59, 
and,  in  18l>3,  it  bad  become  very  abundant  within  a  circle  uf 
forty  miles  radius  about  that  city,}  If  butterflies  arc  intro- 
duced and  spread  so  rapidly  now,  there  is  no  reason  why 
the  other  butterflies  mentioned,  all  of  which  feed  upon  in- 
troduced plants,  should  not  have  been  introduced  and  dif- 
fused over  all  tho  eastern  part  of  the  country  long  before 
entomologists  began  to  study  the  distribution  of  species. 

Man's  influence  is  perhaps  more  noticeable  in  restricting 
tho  range  of,  or  wholly  destroying  many  species  of  aninials. 
Within  a  few  centuries  several  of  the  largest  birds  have 
become  extinct  through  his  agency,  the  latter  wild  auimab 
have  been  mostly  driven  from  civilized  countries,  the  rela- 
tive abundance  of  the  different  classes  of  animals  has  been 
materially  changed,  and  the  natural  hannony  which  must 
have  prevailed  in  the  disti'i  tint  ion  of  life  has  been  destroyed, 
for  man  cannot  change  the  relative  abundance  of  a  single 
species  without  affecting  indirectly  myriads  of  animals. 

If  mau  has  wrought  such  vast  changes  within  the  short 
period  of  our  written  history,  what  must  be  tho  sum  of  all 
his  influence  in  past  ages  ?  Is  it  too  mnch  to  say  that  his 
influence  aided  in  tho  extermination  of  those  monsters  of  ttie 


•  B.  D.  Walsh,  Pru^Uol  BnUmologltt,  October,  ISOt,  and  Novcrolxr,  In 
I  tbkl..  On  wrtilia  Entomola^csl  S|>eonlnUoiis  of  the  New  Eiiirluil  Hr 

n»)l«U.    ProoF«IliiSiartheEnlomo1o|ricnlS<K'l(trnri>hlln<IC'1rnln,  Vol.  IU.i>.  WT.. 
t  O.  J.  Duwlni,  On  the  Occuirciico  of  Pierii  tajiB  iii  Cuuu'lii,    L'anaillu      "         "" 

mi.  I.  So.  I,  Augutt,  liHl. 
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last  geological  epoch,  the  Mastodon,  the  Irish  Elk,  the  Cave- 
bear,  and  all  those  wonderful  animal  forms  that  passed  away 
with  the  appearance  of  man  ? 


THE  PRONG-HORN  ANTELOPE. 


BY  W.   J.   HAYS. 


-•o*- 


In  a  recent  number  of  the 
Naturalist  is  a  letter  from 
Dr.  Coues  on  the  animals  of 
our  Western  plains.  Among 
other  quadrupeds  he  describes 
the  Antilocapra  Americana^ 
or  Prong-horn  Antelope,  and 
says  that  they  do  not  shed 
their  horns.  It  is  somewhat 
strange,  that,  although  this 
animal  has  been  known  so 
long,  so  little  is  known  of 
its  habits. 

A  few  years  since  Professor 
Baird  received  a  letter  from  Dr.  Canfield,  who  had  spent 
some  years  among  these  animals,  announcing  the  fact  the 
antelope  did  actually  shed  its  bonis. 

As  this  animal  has  always  been  supposed  to  belong  to 
that  class  of  ruminants  called  hollow-horned,  the  same  as 
the  cow,  sheep,  and  goat.  Professor  Baird  looked  upon 
the  statement  as  a  delusion  of  the  writer's,  and  paid  no 
farther  attention  to  the  matter,  until,  in  1865,  a  young 
male  antelope  was  taken  to  the  Zoologiciil  Gardens  of  Lon- 
don; this  was  the  first  animal  of  the  kind  ever  taken  to 
Europe. 

One  morning  the  keeper  discovered  that  one  of  the  horns 


Thb  Pbono-horn  Antelope. 

/h>im  Tenneif*$  Zoology, 
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was  loose,  and,  supposing  that  some  injury  hud  licen  iIoiig  to 
the  animal,  he  immcdiatoly  called  for  Mr.  llartlett,  the  sn- 
porii)t<^ndeut  of  the  garden,  when,  upon  further  examination, 
they  found  that  Iwth  of  the  horns  were  about  to  fall  off.  This 
was  the  first  account  published  of  this  interesting  fact.  Thr 
account  will  he  found  in  the  Proceedings  of  the  Zoological 
Society  of  London  for  1865, 

For  the  lust  four  years  I  have  bad  an  antelope  under  my 
own  observation,  and  have  watched  carefully  the  process  of 
development  of  the  horns. 

Tlio  antelope  fawns  arc  born  in  the  spring,  and  when  MX 
months  old  the  horns  first  begin  to  develop.  They  ountinae 
to  grow  until  the  neirt  October  or  November  (that  is,  n 


the  animal  is  eighteen  months  old),  when  the  first  |>nir  of 
horns  are  fihed ;  by  this  is  meant  the  outside  shell.  Like 
the  cow  and  sheep  there  is  a  hoi'n-coro  formed  by  the  pro- 
longation of  the  frontal  bone,  and  occupying  about  two-Uurtls 
of  the  interior  of  the  horn.  When  the  horn  di-ojis  off,  the 
honiH'ore  is  found  covered  with  a  thick  skin,  and  coatnd 
with  hair,  the  same  as  the  face  of  the  animal,  with  a  small 
portion  of  the  tip  having  already  beguu  to  harden ;  tbia  i 
ing  as  a  wedge,  forces  the  horn  oS. 
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The  new  horn  continues  to  grow  from  the  tip  downwards, 
and  generally  to  curve  inwards ;  at  the  same  time  the  thick 
skin  below  continues  to  harden,  at  first  assuming  the  appear- 
ance of  black  leather.  It  is  flexible,  so  that  the  tip  may  be 
bent  in  any  direction ;  a  prong  sprouts  from  the  base,  and, 
by  the  middle  of  summer,  the  horns  are  fully  developed,  to 
be  dropped  and  again  renewed  in  the  autumn. 

The  horn,  when  shed,  seems  to  be  a  mass  of  agglutinated 
hairs  enclosed  by  a  substance  resembling  whalebone  in 
appearance ;  some  of  the  hairs,  however,  never  amalgamat- 
ing with  the  horn,  but  retaining  their  natural  condition,  and, 
passing  entirely  through  the  horn,  will  be  found  protruding 
on  the  inside  and  outside  of  the  horn. 

The  animal,  from  which  I  have  made  the  drawings,  is  now 
developing  his  fourth  pair  of  horns.  The  second  pair  of 
horns  were  about  three  inches  longer  than  the  first,  and  the 
same  difference  existed  between  the  second  and  third  pair. 


EXPLANATION  OF  PLATE  3. 

Fig.  1.  The  animal  in  October,  immediately  after  shedding  the  horns. 
Fig.  2.  Appearance  in  August,  the  horns  being  perfect. 
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BY  F.   W.   PUTNAM. 


*' Wellsville,  N.  Y.,  Sept.  4, 1867. 

*' Editors  American  Naturalist: 

"Sirs,  —  A  short  time  since  I  was  in  Condersport,  Pa.,  in  whortle- 
berry time,  and  a  man  who  had  been  out  berrying  stated  that  he  suddenly 
came  across  a  Rattlesnake  with  her  young,  some  twenty-six,  *  about  her. 

*  In  regrard  to  the  number  of  snakes  in  a  brood,  very  little  is  known.  Twenty-six 
seems  to  be  rather  a  large  number  for  a  Rattlesnake,  taking  my  own  observatioai* 
as  a  guide,  for  of  two  female  Rattlesnakes  {Crotalua  durissus)  which  I  dissected,  one  had 
nine  and  the  other  eijrht  Ailly  formed  eggs  in  the  oviducts,  though  there  were  a  number 
of  small  ones  (not  quite  as  large  as  peas)  which  had  probably  been  impregnated  and 
might  have  become  developed  before  the  others  were  excluded,  but  which  appeared  to 
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She  immediately  opened  her  mouth,  and  instantly  the  whole  fiunfly  of 
little  ones  went  down  her  throat.  Do  you  believe  it?  Is  that  the  nature 
of  the  Rattlesnake?  — H.  M.  8." 

The  above  question  has  been  often  asked,  and  we  have 
several  times  received  statements  similar  to  that  expressed  in 
the  foregoing  letter,  which,  while  difficult  to  believe,  it  is 
hard  to  doubt  without  questioning  the  veracity  of  a  large 
number  of  persons,  and  it  seems  to  the  writer  that  the 
principal  point  to  prove  now  is.  Do  young  stiakeSy  afier  enter^ 
ing  the  throat  of  their  parent^  come  out  again  alive  f 

In  answer  to  this  last  form  of  the  question  we  can  say, 
that  frogs  can  live  some  time  in  the  a?sophagus  of  a  snake ; 
and  if  so,  why  cannot  young  snakes  do  the  same?  for  appa- 
rently snakes  have  as  great  a  power  as  frogs  to  live  under 
circumstances  that  would  deprive  more  highly  organized  ani- 
mals of  life. — To  my  proof  about  the  frog : 

Last  summer  Mr.  Hyatt  met  with  a  common  Striped-snake 
which  had  recently  enjoyed  a  meal,  indicated  by  a  large 
bunch  near  the  centre  of  the  body.  Mr.  Hyatt  was  led,  by 
the  very  common  desire  which  most   naturalists   have  of 

me  as  if  they  belonged  to  a  second  brood.  In  a  specimen  of  a  closely  allied  genut 
{CroUdophorus  miliariua)  fourteen  eggs  were  counted  in  the  oviducts,  each  eggcontaln> 
ing  an  embryo  about  two  inches  in  length,  in  which  the  fangs  were  developed.  In  a 
specimen  of  the  common  Striped-snake  ( Tropidonotus  $irtalis)  thirty-five  inches  in 
length,  collected  on  the  22il  of  July,  I  found  forty-two  nearly  developed  yonng  in  the 
oviducts,  each  of  which  was  five  and  a  half  inches  in  length,  making  a  combined  length 
nearly  equal  to  seven  times  the  total  length  of  the  parent.  July  13th  I  caught  a  female 
of  the  Garter-snake,  as  it  is  often  called  in  Massachusetts  ( TYopidcmotus  aaurUus),  which 
had  nine  eggs,  each  of  which  was  three- fourths  of  an  inch  in  length,  and  contained  an 
embr>-o  two  and  a  half  inches  long.  On  July  31st  I  captured  another  of  the  same  species 
which  had  evidently  just  excluded  part  of  her  brood,  as  there  were  but  four  egjrs 
in  the  oviducts  just  ready  to  be  burst  by  the  young.  These  eggs  were  each  one  inch 
and  a  quarter  in  length,  and  contained  young  measuring  five  and  a  half  inches.  On 
August  30th,  I  found  the  eggs  of  the  common  Green-snake  {Coluber  vcrnalis)^  seven  In 
number,  just  under  the  old  bark  and  moss  of  a  decayed  stump  in  a  meadow.  These 
eggs,  which  were  just  on  the  point  of  hatching  (one  young  was  already  partly  out  of  the 
esp,  and  two  others  came  out  before  I  reached  home),  were  an  inch  in  length  by  half  an 
inch  in  diameter,  and  the  young  snakes  were  five  and  thirteen  one  hundredths  inches 
long.  Several  years  ago  a  family  of  twenty-two  young  Water-adders  ( TYopidonoiua 
sipetlon),  each  about  eight  inches  in  length,  were  found  together  and  presented  to  the 
Museum  of  Comparative  Zoology,  Cambridge,  by  Dr.  Chaplin.  These  few  notes  are  all 
that  I  have  relating  to  the  time  of  breeding  of  our  snakes  and  the  number  of  eggs  to  a 
brood,  and  I  can  assure  any  of  the  readers  of  the  Nati'Haust  who  feel  disposed  to 
collect  female  snakes  during  June,  July,  August,  and  September,  that  they  would  be 
very  acceptable  to  our  collection. 
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experimenting  on  animals  that  come  in  their  way,  to  try  the 
temper  of  the  snake,  which  he  did  by  teaziug  it  with  a  stick. 
This  amusement,  in  a  short  time,  apparently  made  the  snake 
sick,  and  the  "bunch"  was  obseiTcd  to  move  towards  the 
head.  In  a  few  moments  more  a  live  frog*  was  seen  trying 
to  get  out  of  the  snake's  mouthy  which,  after  a  hard  trial  and 
a  good  many  jerks  and  kicks,  it  succeeded  in  doing,  and 
jumped  off  highly  delighted  at  making  its  escape  from  such 
close  and  uncomfortable  quarters.  This  little  incident  proves 
that  a  frog  can  live  a  considerable  time  in  the  oesophagus 
of  a  snake ;  and  any  one  desirous  of  witnessing  the  power 
which  snakes  have  of  maintaining  life  under  equally  trying 
circumstances,  need  only  attempt  to  drown  one,  or  kill  it  by 
placing  it  in  a  tight  jar.  If,  instead  of  making  the  cruel 
experiment,  the  reader  will  take  our  word  for  it  we  can  as- 
sure him  that  snakes  have  been  known  to  live  for  some  time 
immersed  in  water,  and  ** bottled  up"  in  alcohol. 

Thus,  with  the  above  facts  before  us,  what  reason  have 
we  to  doubt  that  young  snakes  can  live  in  the  dilatable  throat 
of  their  mother  long  enough  for  her  to  carry  them  to  a  place 
of  safety?  and  why  should  not  young  snakes  have  this 
means  of  protection  given  to  them  ?  It  is  really  a  provision 
no  more  wonderful  than  that  with  which  young  kangaroos, 
opossums,  and  other  marsupial  mammals  arc  provided  in 
the  pouch  of  their  mothers ;  or  the  young  pipe-fishes  and 
sea-horses  in  the  singular  pouch  or  abdominal  fold  of  their 
fathers,  into  which  the  young  go  for  protection  or  for 
rest.f 

One  might  easily  believe,  that,  if  the  old  snake  should 
take  the  young  into  her  throat  in  a  moment  of  danger,  she 
might  afterwards,  on  being  pressed  by  hunger,  be  strongly 
tempted  to  work  them  down  a  little  farther  and  provide  her- 
self with  a  good  dinner  already  at  hand,  especially  as  large 


*  Bana  palustris. 

1 1  have  seen  the  young  of  onr  common  Pipe-fish  {Syngnathut  Peckianut),  kept  hi 
an  aquarium,  go  in  and  out  of  the  '*  pouch  "  of  the  male  fish. 
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Bnakes  aro  known  to  fucd  on  snmller  ones  ;*  and  Uiat  it  would 
be  almost  too  much  to  uxi>cct  ttiat  an  animiil.  which  tu  our 
higher  natures  seems  so  cold  in  its  disposition,  would  stop  to 
coiisidei-  tho  fact  that  it  was  her  own  chiidien  she  had  in  h#r 
throat  l>cfure  fun'ing  tlicm  into  her  empty  stomach.  But 
here  again  are  we  met  with  facts  tiiat  should  set  this  doubt 
at  rest ;  for  certainly  we  must  allow  that  her  Snakcship  is  u« 
highly  endowed  Avith  motherly  feeling  as  several  species  of 
fishes  which  live  in  the  waters  of  South  America,  and  which 
are  known  to  can-y  their  eggs  iu  their  mouths  until  they  iir« 
batched,  and  the  youug  have  attained  constderahlo  uizc;  and 
yet,  though  the  mouths  of  these  lishea  are  so  full  of  cgga  or 
young  that  they  cannot  take  food  without  either  unloading 
their  mouths  or  swallowing  their  eggs,  yet  they  are  not 
known  to  swallow  eggs  which  they  have  taken  in  charge. 
With  this  well-known  ease  of  forbearance  on  the  part  of 
fishes,  aro  wo  not  justified  in  believing  that  snakes  would 
have  an  equally  motherly  regard  for  their  ofl'spring? 

It  has  been  given  as  a  reason  against  the  probability  of 
snakes  taking  their  young  into  their  throats,  that  the  gastric 
juice  would  destroy  the  life  of  the  young  ones  in  a  short 
time  ;  but  this  is  not  the  case,  as  wo  know  from  the  instance 
of  the  frog  that  life  is  not  immediately  destroyed.  The 
gastric  juice,  too,  would  not  affect  any  animal  until  it  was 
received  within  the  stomach,  and  probably  uot  even  tbea 
until  lifo  was  destroyed  by  siifibeation. 

The  belief  that  the  young  of  several  species  of  snakes  do 
enter  the  mouth  of  tlic  parent  for  protection,  has  prevailed 
for  a  long  time,  and,  in  many  countries.  A  similar  hcllcf  is 
very  prevalent  among  sailoi-s  and  sea-faring  men,  regarding 
many  species  of  sharks  which  are  thought  to  take  Ibcir 
young  into  the  mouth  to  protect  them  from  danger,  f 

•  On  epTDlng  n  Urge  Bluck-sniltE  (*7i)(hImt  cnnitrfcjor),  a  ftill-tUeil  Grwn  -tBik* 
(CWnbH-MTHUftl],  kllil  afuU-liEud  BrOI>n-EUBkB(7Vi>;>ldr>nnfiU(>fi<<pl(nnrui|lla(N4),Wen 
ftonnd  in  its  Bliimnoh  uirl  ailjaluliig  port  ot  Uie  iciophftgm,  niUi  UioM  |ioninii»  Iti  lb« 
ftonuKh  ia  •  ■lighily  accampo«eil  comlUinn. 

I  Some  Mllon  bellero  ibollbo  joung  aliarki,  vrhlch  otc  often  hum  id  suddenly  •Ui- 
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In  a  conversation  with  Professor  Wyman  some  time  since,* 
that  eminent  physiologist  stated  that  he  did  not  know  any 
reason  wliy  young  snakes  could  not  live  for  a  time  in  the 
throat  of  the  parent,  and  also  called  my  attention  to  the 
prevalence  of  the  belief  in  former  times  by  a  quotation  from 
Spenser's  "Faerie  Queene,"  in  the  first  canto  : 

XIV. 

"  But,  ftiU  of  fire  and  greedy  hardiment, 

The  yonthftill  Knight  could  not  for  ought  be  staide ; 
But  forth  unto  the  darksome  hole  he  went, 
And  looked  in :  his  glistring  armor  made 
A  litle  glooming  light,  much  like  a  shade ; 
By  which  he  saw  the  ugly  monster  plaine, 
Halfe  like  a  serpent  horribly  displaide. 
But  th*  other  halfe  did  womans  shape  retaine. 
Most  lothsom,  fllthie,  foule  and  fUU  of  vile  disdaine. 

XV. 

"  And  as  she  lay  upon  the  durtie  ground. 
Her  huge  long  taUe  her  den  all  overspred. 
Yet  was  in  knots  and  many  boughtes  upwound, 
Pointed  with  mortall  sting :  Of  her  there  bred 
A  thousand  young  ones,  which  she  dayly  fed, 
Sucking  upon  her  poisnous  dugs ;  each  one 
Of  sundrie  shapes,  yet  all  ill-favored : 
Soon  as  that  uncouth  light  upon  them  shone, 
Into  her  mouth  they  crept,  and  suddain  all  were  gone. 


XXV. 

"Her  scattred  brood,  soone  as  their  parent  deare 
They  saw  so  rudely  falling  to  the  ground, 
Groning  fUU  deadly  all  with  troublous  feare 
Gathred  themselves  about  her  body  round. 
Weening  their  wonted  entrance  to  have  found 
At  her  wide  mouth ;  but  being  there  w^ithstood, 
They  flocked  all  about  her  bleeding  wound, 
And  sucked  up  their  dying  mothers  bloud ; 
Making  her  death  their  life,  and  eke  her  hurt  their  good. 


ft 


We  have  quite  recently  received  from  Mr.   Cooke,  the 
editor  of  *' Science-Gossip,"  London,  several  of  his  instruc- 

appear  while  Bwimming  about  the  parent  fish,  are  taken  into  the  mouth  of  the  parent, 
while  others  think  that  they  enter  at  the  genital  opening. 
AMER.   NATURALIST,    VOL.   U.  18 
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•tive  and  interesting  little  works  on  popular  Natural  Histoiy, 
and  among  them  "Our  Reptiles"*  which  contains  such  con- 
firmations of  some  of  the  statements  given  in  this  short 
sketch,  and  so  many  well-authenticated  accounts  of  snakes 
taking  their  young  into  their  mouths  for  protection,  that  we 
quote  the  following  passages. 

On  page  50,  in  writing  on  the  food  of  the  common  Eng- 
lish Snake,  which  is  the  European  representative  of  the 
common  Striped-snake  of  America,  and  closely  allied  to  it  in 
its  habits,  he  gives  the  following  quotation  from  Mr.  Bell : 
^  I  once  saw  a  very  small  one  [frog] ,  which  had  been  swal- 
lowed by  a  large  snake  in  my  possession,  leap  again  out  of 
the  mouth  of  the  latter,  which  happened  to  gape,  as  they 
frequently  do  immediately  after  taking  food."  And  again  on 
the  same  page  he  writes:  "During  the  present  summer,  a 
gentleman  of  our  acquaintance  saw  a  lad  kill  a  snake  in  the 
•  wood.  It  was  a  very  large  one,  and  the  boy  cut  it  open 
along  the  under  surface  with  his  pocket-knife.  By  this 
means  a  full-sized  frog  was  liberated  from  the  stomach  of  the 
snake.  It  was  very  lively  and  soon  hopped  away.  Why 
may  not  young  vipers  remain  as  long  with  equal  ease  in  the 
stomach  of  their  parent?" 

On  page  68,  in  treating  of  the  venom  of  Vipers,  he  men- 
tions the  following  cose  of  a  Horned-viper  presented  to  Dr. 
Guyon  in  Algeria :  "This  reptile  had  been  put  into  a  bottle, 
which  had  since  remained  hermetically  closed.  It  had  been 
in  there  for  six  weeks,  without  food  and  without  air,  and 
looked  quite  dead,  since  it  could  not  stir  in  the  bottle,  which 
it  filled  entirely.     And  yet,    on   opening  the   bottle,   the 

•  Our  Reptiles.  A  plain  and  easy  account  of  the  Lizards,  Snakes,  Newts,  Toadf, 
Frogs,  and  Tortoises  indiprcnous  to  Great  Britain.  By  M.  C.  Cooke,  author  of  "Rust, 
Smut,  Mildew,  and  Mould,"  "A  Plain  and  Easy  Account  of  British  Fungi,"  "Manual 
of  Structural  Botany,"  •♦  Manual  of  Botanic  Terms,"  etc.,  etc.  With  original  figures  of 
every  species,  and  numerous  wood-cuts.  Published  by  Robert  Hardwicke,  LfOndon, 
1865.  12mo.  200  pages,  11  plates,  and  numerous  cuts. 

We  can  heartily  recommend  the  works  of  Mr.  Cooke  to  our  readers,  as  Jnst  tlie 
books  that  will  interest  and  instruct  all  lovers  of  nature,  and  should  be  pleased  to  order 
any  of  them  for  our  subscribers.  —  Eds. 
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doctor  found  the  reptile  perfectly  sound,  and  saw  it  kill  a 
large  fowl  instantaneously  with  its  sting"  [fangs]. 

On  page  76,  Mr.  Cooke  comes  boldly  to  the  question  in 
point,  and  under  the  heading  of  Does  the  Viper  swallow  its 
young  f  gives  several  pages  which  we  quote  in  full. 

The  belief  has  a  Arm  hold  in  the  minds  of  many,  that,  on  the  approach 
of  danger,  the  yoang  of  the  viper  glide  to  their  parent  for  protection,  and 
that  she  opens  her  mouth,  and,  one  by  one,  they  pass  down  her  throat, 
where  they  rest  in  security  till  the  danger  is  past.  To  prove  a  negative 
is  always  a  difficult  task,  but  the  effort  to  remove  a  prejudice  must  be 
even  greater  to  be  successftil.  Clergymen,  naturalists,  men  of  science 
and  repute,  in  common  with  those  who  make  no  profession  of  learning, 
have  combined  in  this  belief,  and  to  them  we  are  indebted  for  many  such 
accounts  as  the  following :  '*  Walking  in  an  orchard  near  Tyneham  House, 
in  Dorsetshire,  I  came  upon  an  old  adder  basking  in  the  sun,  with  her 
young  around  her ;  she  was  lying  on  some  grass  that  had  been  long  cut, 
and  had  become  smooth  and  bleached  by  exposure  to  the  weather. 
Alarmed  by  my  approach,  I  distinctly  saw  the  young  ones  run  down  their 
mother's  throat.  At  that  time  1  had  never  heard  of  the  controversy 
respecting  the  fact,  otherwise  I  should  have  been  more  anxious  to  have 
killed  the  adder,  to  farther  prove  the  case."  ♦  Nothing  can  well  be  more 
positive,  clear,  definite,  and  many  would  think  decisive,  than  the  foregoing; 
yet,  so  sceptical  are  some  men  on  this  subject,  that  they  still  dare  to 
doubt  whether  there  may  not  be  some  error  in  the  observation.  Let  us 
advert  to  other  witnesses,  and  evidence  still  more  complete,  and  we  do  so 
with  as  earnest  a  desire  for  truth  as  the  witnesses  themselves,  and  to 
know  that  the  debate  Is  closed  for  ever. 

J.  H.  Gumey,  Esq.,  of  Catton  Hall,  near  Norwich,  well  known  as  an 
ornithologist,  and  especially  for  the  splendid  collection  of  Raptorial  Birds 
in  the  Norwich  Museum,  which  has  been  obtained  chiefly  through  his 
instrumentality,  in  the  year  1863  communicated  to  the  Zoologist  the  fol- 
lowing instance,  told  to  him  by  a  person  in  whose  accuracy  he  had  the 
Aiilcst  reliance.  **John  Galley  saw  a  viper  at  Swannington,  In  Norfolk, 
surrounded  by  several  young  ones ;  the  parent  reptile  perceiving  itself 
observed,  opened  its  mouth,  and  one  of  the  young  ones  immedia*,ely  crept 
down  its  throat ;  a  second  followed,  but  after  entering  for  about  half  Its 
length,  wiggled  out  again,  as  though  unable  to  accomplish  an  entrance. 
Upon  this  Galley  killed  and  opened  the  viper,  and  found  in  the  gullet, 
immediately  behind  the  Jaws,  the  young  one  which  he  had  seen  enter,  and 
close  behind  that  a  recently  swallowed  mouse.  Galley  was  of  opinion 
that  the  first  young  viper  which  entered  was  unable  to  pass  the  mouse, 
and  that  consequently  there  was  not  sufficient  room  for  the   second 

*  Rev.  H.  Bond,  South  Petberton,  Somerset,  in  Zoologist ,  p.  7278. 
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young  one,  which  eudcavoured  unsuccessfully  to  foUo^^v  in  the  wake  of 
the  first."  ♦ 

To  this  we  may  add  another  instance  corroborative,  and  yet  more  con- 
clusive, on  the  faith  of  a  clergyman  with  whose  name  and  address  wc  are 
furnished,  and  in  whose  testimony  we  have  the  greatest  confidence. 
''Now,  'seeing  is  believing,'  and  I  well  remember  having  seen  in  mj 
boyhood — some  thirty  years  ago — an  instance  of  the  fact,  the  truth  of 
which  is  doubted  because  resting  merely  on  the  testimony  of  unsci- 
entific country  people.  Now,  I  have  no  pretensions  to  science,  bat 
I  vouch  for  the  truth — above  referred  to — of  having,  in  my  boyhood 
— when  out  on  a  birds*-ncsting  expedition,  in  a  southern  county,  with 
some  tliree  or  four  companions  —  come  suddenly  upon  a  viper  sunning 
her  young  brood  on  an  open  grassy  spot  in  a  broad  hedge-row :  hedge- 
rows were  common  in  those  days.  Immediately  she  saw  us,  she  began  to 
hiss,  and  away  went  the  young,  previously  some  feet  fk'om  her,  'helter- 
skelter*  towards  their  mother;  rushed  into  her  mouth — expanded  to  an 
immense  width  for  so  small  a  creature — and  down  her  throat,  one 
over  the  other,  while  you  could  say  'Jack  Robinson.*  The  space  where 
she  was  recreating  was  some  twenty  feet  square,  so  that  before  she  could 
beat  to  cover,  we,  boylike,  being  armed  with  sticks,  had  beaten  her  to 
death.  This  done,  one  of  the  party  with  his  knife  opened  the  body,  and 
out  came  again  the  little  ones,  all  of  which  we  killed.  I  do  not  remember 
the  exact  number,  but  my  impression  is  that  it  was  not  more  than  six  or 
eight.'*  t  Another  gentleman  recently  communicated  to  Science -Gon^ 
the  following  occurrence : 

"  Some  years  since  I  was  shooting  in  a  wood,  and  came  suddenly  on  a 
viper  lying  on  a  sunny  bank.  As  soon  as  the  viper  caught  sight  of  me,  it 
began  to  hiss,  and  I  distinctly  saw  several  young  ones,  about  three  or 
four  inches  long,  run  up  to  the  parent  and  vanish  down  its  throat;  and 
from  the  way  in  which  the  parent  kept  its  mouth  open,  and  the  young  ones 
glided  into  it,  I  sliould  say  they  were  accustomed  to  that  sort  of  thing.'*  J 

We  must  not  forget  that  some  time  since  the  following  occurrences 
were  narrated  in  the  Zoolonist,  by  the  editor  himself,  and  whilst  they 
strengthen  the  evidence  of  the  viper  swallowing  its  young,  ftirther  ser\'e 
to  establish  the  fact  of  viviparous  reptiles  being  addicted  to  that  habit. 
Both  these  illustrations  refer  to  the  "Scaly  Lizard,"  which,  like  the 
viper,  brings  forth  it.s  young  alive.  **My  late  lamented  ft*iend  William 
Christy,  jun.,  found  a  fine  specimen  of  the  common  Scaly  Lizard  with  two 
young  ones ;  taking  an  interest  in  everything  relating  to  Natural  History, 
he  put  them  into  a  small  pocket  vasculum  to  bring  home,  but  when  he 
next  opened  the  vasculum  the  young  ones  had  disappeared,  and  the  belly 
of  the  parent  was  greatly  distended ;  he  concluded  she  had  devoured  her 
own  offspring.  At  night  the  vasculum  was  laid  on  a  table,  and  the  lizard 
was  therefore  at  rest ;  in  the  morning  the  young  ones  had  re-appeared, 
and  the  mother  was  as  lean  as  at  first." 


•  The  Zoologist,  p.  8856.  f  Science- Gossip,  p.  108.  J  Ibid.,  p.  160. 
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"Mr.  Henry  Doubleday,  of  Epping,  supplies  the  following  information : 
*  A  person  whose  name  is  English,  a  good  observer,  and  one,  as  it  were 
brought  up  in  natural  history  under  Mr.  Doublcday's  tuition,  once  hap- 
pened to  set  his  foot  on  a  lizard  in  the  forest,  and  while  the  lizard  was 
thus  held  down  by  his  foot,  he  distinctly  saw  three  young  ones  run  out  of 
her  month ;  struck  by  such  a  phenomenon,  he  killed  and  opened  the  old 
one,  and  found  two  other  young  ones  which  had  been  injured  when  he 
trod  on  her.*  In  both  these  instances,"  Mr.  Newman  adds,  "the  narra- 
tors are  of  that  class  who  do  know  what  to  observe,  and  how  to  observe 
It;  and  the  facts,  whatever  explanation  they  may  admit,  are  not  to  be 
dismissed  as  the  result  of  imagination  or  mistaken  observation.*'* 

We  must  confess  that  our  own  incredulity  has  been  so  staggered  of  late 
by  these  and  similar  instances,  that  we  are  by  no  means  disposed  to  deny, 
because  we  cannot  ftilly  comprehend,  the  mystery  of  the  process.  It  is 
admitted  by  some  physiologists,  if  not  by  all,  that  there  is  no  sound 
physiological  reason  against  such  an  occurrence ;  and,  until  we  are  con- 
vinced by  better  arguments  than  have  hitherto  been  advanced,  we  are 
bound  to  admit  that  in  *'our  inmost  hearts'*  there  lurks  a  belief  that  the 
maternal  viper  has  a  knack  of  swallowing  its  young.  Whether  our  scien- 
tific fHends  consider  us  renegade  ftom  the  true  faith  or  not,  we  will  at 
least  be  true  to  ourselves. 

With  this  feeling  of  Mr.  Cooke's  we  fully  sympathize,  and 
we  believe  the  whole  matter  can  bo  put  at  rest  by  any  per- 
son, who,  on  obsen'ing  a  snake  in  the  act  of  swallowing  its 
young,  will  think  to  capture  and  place  her  in  a  box  by  her- 
self and  see  if  the  young  again  issue  from  the  mouth. 
Should  any  of  our  readers  ever  obtain  this  much  desired 
proof,  we  trust  they  will  at  once  communicate  it  to  the 
Naturalist,  and,  if  possible,  send  the  whole  family  to  the 
Academy,  that  the  mother  may  be  induced,  if  possible,  to 
gratify  us  with  an  exhibition  of  her  care  for  her  offspring. 

There  is  one  other  matter  of  interest  to  be  decided,  and 
that  is,  taking  it  for  granted  that  snakes  do  swallow  their 
young,  is  it  a  habit  common  to  all  snakes,  or  only  to  certain 
species?  In  this  country  this  habit  has  been,  we  believe, 
only  attributed  to  the  several  species  of  Rattlesnakes  ( (7ro- 
ialu8)y  and  to  the  Water-adder  (Trqpidonotus  sipedon)^ 
while  in  Europe  it  is  generally  attributed  to  the  Vipers 
(jPelias).     The  interest  in  this  question  is  farther  increased 

•  The  Zodlogittf  p.  9960. 
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by  the  fiict,  that  the  Rattlesnake  and  the  Vipers  are  ovo- 
viviparous ;  that  is,  their  young  are  hatched  from  tlie  eggs 
while  still  in  the  body  of  the  parent,  and  come  into  the 
world  perfectly  formed.  The  Water-adder  and  the  common  , 
Striped-snake  are  probably  also  ovo-viviparous,  but  of  this 
we  are  not  sure.  The  common  snake  of  England,  the  re|>- 
resentative  of  our  Striped-snake,  is  supposed  to  be  wholly 
an  oviparous  species.  And  our  Striped-snake  may  be  the 
same  under  natural  circumstances,  though  one  kept  in  a  box 
gave  birth  to  a  number  of  living  young,  about  the  last  of 
August ;  but  this  snake  had  been  in  confinement  for  a  \oug 
time,  and  may  have  retained  her  eggs  in  the  oviducts  much 
longer  than  the  natural  period,  owing  to  the  want  of  a 
proper  place  in  which  to  deposit  them.  All  possible  means 
were  tried  to  induce  this  snake  to  take  the  young  into  her 
mouth  but  without  success,  though  this  may  be  accounted 
for  by  the  supposition  that  the  snake  was  so  tame  that  she 
could  not  be  easily  frightened,  or,  if  really  an  oviparous  spe- 
cies, that  it  was  not  her  habit. 

We  liave  never  known  that  our  Black-snake,  Green-snake, 
Little  Brown-snake,  and  other  oviparous  species,  have  ever 
been  supposed  to  swallow  their  young.  Neither  have  we 
seen  any  account  of  such  an  occurrence  in  the  common  snake 
of  Europe. 

There  is  little  doubt  but  that  many  of  the  supposed 
instances  of  young  snakes  having  been  swallowed  by  the 
parent  are  owing  solely  to  the  fact  that  some  species  bring 
forth  fully  developed  young;  for  the  statement  is  often 
made  by  persons  that  they  "know  snakes  swallow  their 
young,  for  they  have  killed  an  old  snake  and  found  the 
young  ones  in  her;"  but,  on  being  asked  if  they  were  sure 
the  young  snakes  had  ever  been  born,  it  was  found  that  they 
had  taken  that  for  granted,  supposing  that  all  snakes  laid 
eggs,  and  that  hence  the  young  found  inside  the  mother  must 
have  been  swallowed.  This  is  mentioned  to  call  attention  to 
the  care  with  which  the  examination  of  snakes  found  with 
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young  ones  should  be  made  in  order  to  be  sure  that  the 
young  were  really  in  the  alimentary  canal  and  not  in  the 
oviducts.  It  is  also  of  importance  to  ascertain  if  young 
snakes,  after  having  been  swallowed  by  the  parent,  ever 
enter  the  stomach  or  are  confined  to  the  space  in  the  oesoph- 
agus above  it.  This  can  be  discovered  by  cutting  open  the 
throat  and  following  down  to  the  stoniiich,  which  in  most 
species  is  situated  from  about  one  third  to  one  half  the  dis- 
tance between  the  mouth  and  the  termination  of  the  alimen- 
tary canal,  and  can  readily  be  determined  by  its  thicker 
walls  and  more  numerous  folds  on  its  inside,  which  are  very 
marked  when  the  stomach  is  not  distended  with  food. 


THE  LAKES  OF  IOWA, -PAST  AND  PRESENT. 

BY  C.   A.  WHITE,  M.  D. 

Lakes  of  Iowa  !  reiterates  some  New  England  reader,  and, 
seeing  no  large  bodies  of  water  represented  on  the  map  of 
that  Commonwealth,  he  really  thinks  ponds  must  be  meant. 
Well,  be  it  so,  but  the  writer  hereof  is  a  western  man,  and 
in  the  West  all  collections  of  fresh  water,  whether  large  or 
small,  are  called  lakes  or  lakelets.  Perhaps,  however,  he  has 
heard  the  stories  of  the  "walled  lakes"  of  Iowa,  in  which  the 
wondrous  handiwork  of  a  departed  race  of  men  is  described, 
consisting  of  walls  of  huge  stones  encircling  the  lakes  like 
that  of  an  artificial  fish-pond,  so  raised  as  to  prevent  an 
overflow  of  water  upon  the  adjacent  low  ground ;  sloping 
down  to  the  water's  edge  with  a  pavement  like  a  Mississippi 
levee ;  rounded  and  graded  with  earth  upon  the  top,  forming 
a  good  road  upon  which  the  Jehus  of  that  departed  race 
doubtless  drove  their  elk  or  buffalo  chariots  in  pursuit  of 
pleasure  or  of  their  daily  avocations ;  and  the  whole  finished 
with  a  garniture  of  sage  reflections  upon  the  mutability  of 
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human  afiUirs.  Such  fantastic  stories  have  been  frequent  in 
our  newspapers  for  several  years,  rendering  those  modest 
little  lakelets  so  famous  that  many  pilgrimages  have  been 
made  to  their  borders  with  the  hope  of  finding  something  to 
aid  in  penetrating  the  mystery  that  shrouds  the  early  human 
history  of  our  continent. 

It  is  such  lakelets  as  these  and  their  origin  that  will  now 
in  part  engage  our  attention ;  and  while  showing  the  ground- 
lessness of  the  stories  referred  to,  we  hope  to  present  still 
more  interesting  and  wonderful  facts,  because  in  the  realm 
of  Nature  truth  i8  stranger  than  fiction. 

First,  let  us  go  back  to  their  origin,  for  they  originated 
from  causes  so  definite  that  we  arc  often  able  to  comprehend 
them  as  clearly  as  if  we  saw  them  in  operation ;  and  the  time 
of  their  formation  in  relation  to  other  geological  changes  is 
as  accurately  determined  as  that  of  any  other.  Not  only 
have  the  lakes  had  a  definite  origin,  but,  as  we  shall  presently 
see,  some  of  them  have  also  had  an  end,  and  we  know  they 
once  existed  only  by  means  of  the  records  they  have  left  in 
the  earth  they  once  covered.  Hence  the  addendum  to  the 
above  title, — past  and  present. 

Lakes  have  doubtless  existed  upon  the  earth's  surface  in 
every  geological  age ;  but  those  of  which  we  are  speaking 
had  their  origin  at  a  period  really  very  remote  when  consid- 
ered in  relation  to  the  historic  era,  but  very  recent  when 
compared  with  the  geological  ages  which  preceded  it. 

At  the  close  of  the  Glacial  epoch  the  ice  disappeared  from 
the  temperate  zone,  the  present  condition  of  the  climate  was 
established,  and  the  continent  assumed  very  nearly  its  pres- 
ent dimensions  and  form.  The  northern  part  of  the  Great 
Valley — it  is  to  this  region  to  which  more  especial  reference 
is  made — was  not  then  marked  by  strong  topographical  fea- 
tures, for  it  was  traversed  by  no  ranges  of  mountains,  nor 
by  any  rivers  or  streams.  Shallow  depressions  only,  which 
were  filled  with  water  from  the  rains  and  the  melting  ice, 
marked  the  surface.     These  were  the  primitive  lakelets,  and 
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existed  before  any  definite  streams  were  formed.  Where 
the  depressions  were  longitudinal,  or  connected  in  chains, 
they  gave  initial  direction  to  the  couraes  of  the  streams  into 
which  the  surface-waters  were  gathered  and  carried  away  to 
the  sea.  These  are  the  streams  of  to-day,  and  their  cease- 
less flow,  aided  by  the  rains  and  frosts  of  the  unnumbered 
years  that  have  passed  since  then,  have  worn  their  own  chan- 
nels down,  not  only  through  the  incoherent  drift,  but  often 
also  through  solid  stratified  rocks,  the  edges  of  which  we  see 
protruding  from  their  valley  slopes.  Thus  all  the  valleys  of 
this  region  are  valleys  of  erosion,  and  it  is  meteorological 
erosion  alone  that  has  given  it  its  most  prominent  physical 
features. 

As  one  stands  upon  the  broad  level  prairies  of  Southern 
Iowa,  and  sweeps  the  well-defined  ocean-like  horizon  with 
his  level,  he  finds  the  bubble  everywhere  resting  upon  the 
cross-wire  except  where  the  distant  dark  line  of  forest  foli- 
age reveals  the  presence  of  a  stream.  Approaching  this,  the 
surface  becomes  undulating  like  the  smooth  rolling  of  a  sea ; 
but  looking  closely  he  will  see  that  every  depression  leads 
into  a  still  deeper  one  until  the  upper  branches  of  the  streams 
are  reached,  the  surfaces  of  which  are  often  more  than  one 
hundred  and  fifty  feet  below  the  prairie  level  from  which  he 
started ;  and  the  surfaces  of  the  larger  streams  are  some- 
times a  hundred  feet  deeper  still.  The  higher  prairie-surface 
of  to-day  is  the  same  surface  which  was  left  by  the  retiring 
waters  at  the  close  of  the  Glacial  epoch,  and  the  time  which 
has  passed  since  then — that  during  which  the  valleys  were 
formed — is  called  by  geologists  the  Terrace  epoch,  because 
the  oscillations  of  the  streams  from  side  to  side  of  their  val- 
leys in  the  process  of  their  erosion  have  left  frequent  terraces 
of  material  which  successivelj'^  constituted  "flats"  or  '*^ bot- 
toms" bordering  the  streams,  but  which  are  now  far  above 
the  reach  of  their  highest  floods.  The  Terrace  epoch  verges 
upon  the  present  time,  because  the  same  streams  still  flow, 
and  earthy  matter  is  still  carried  by  them  to  the  sea,  a&  rap- 
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idly  perhaps  as  it  ever  was,  although  only  occasionally  suf- 
ficient in  amount  to  muddy  the  water.  Thus  it  will  l>e  seen 
how  slowly  the  mightiest  operations  of  Natiu-e  are  performed ; 
for  this  most  recent  of  the  geological  changes  has  doubtless 
required  a  length  of  time  so  great  that  the  human  miud  is 
incapable  of  comprehending  it. 

In  Northern  Iowa  the  prairie  horizons  are  not  so  clearly 
defined  as  they  are  farther  to  the  southward,  and  it  was 
doubtless  so  at  the  beginning.  The  drift  also  contains  more 
gravel  and  bowlders  there,  from  the  fact  that  nearly  all  of 
those  materials  originating  still  farther  to  the  northward, 
their  abundance  diminished  with  the  diminishing  force  of  the 
glaciers  to  the  southward.  Numerous  iiTogular  rounded  ele- 
vations or  knobs  mark  the  surface,  between  which  arc  cor- 
responding depressions ;  not  produced  however  by  erosion 
since  the  drift  was  deposited,  as  the  river  valleys  were,  but 
are,  like  the  knobs,  inequalities  left  by  the  glaciers. 

Some  of  these  depressions  have  become  drained ;  some  of 
them  are  still  occupied  by  the  lakelets,  and  some  by  peat 
marshes.  Streams  are  numerous  in  Southern  Iowa,  and  their 
valleys  deep.  Consequently  the  country  is  so  well  drained 
that  all  trace  of  the  primitive  lakelets  is  usually  obliterated. 
But  many  of  those  streams  have  their  rise  in  Northern  Iowa, 
and  many  of  those  lakelets  still  exist  there,  because  no  ac- 
cumulation of  water  beyond  has  sent  a  current  across  them 
to  cut  a  chaimel  for  their  outlet.  Lake  basins  are  sometimes 
hollowed  very  deeply  into  the  earth,  showing  bold  exposures 
of  stratified  or  unstratified  rocks  upon  their  shores.  But  the 
lakelets  of  which  we  are  speaking,  had  their  origin  in  shallow 
depressions  left  in  the  surface  of  the  drift  alone  at  the  close 
of  the  Glacial  epoch.  By  the  action  of  subsequent  causes 
they,  in  certain  regions,  became  ''walled  lakes ;"  for  a  major- 
ity of  them  are  as  worthy  of  that  designation  as  those  are  of 
which  the  fanciful  stories  have  been  told.  Nor  are  lakes 
of  that  character  confined  to  Iowa  alone,  but  are  known  also 
in  IVlinnesota,  Wisconsin,  Michigan,  and  even  in  Connect!- 
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cut ;  yet  all  except  two,  one  in  Wright  county,  and  the 
other  in  Sac  county,  Iowa,  seem  never  to  have  been  favored 
with  the  visits  of  an  imaginative  writer  to  tell  fanciful  stories 
of  their  associated  remains  of  human  handiwork. 

It  seemed  necessary  to  make  the  foregoing  statement  of 
facts,  and  the  geological  principles  which  they  involve,  l>e- 
fore  attempting  a  description  of  the  lakelets  themselves,  that 
such  a  description  might  thus  be  rendered  more  intelligible, 
and  which  is  here  given  as  the  result  of  long-continued 
observation  of  sixteen  such  lakelets  in  Northern  Iowa,  in- 
cluding the  two  which  have  become  noted  as  walled  lakes. 

They  usually  occupy  an  open  prairie  region.  Sometimes 
small  groves  are  near  them,  but  trees  are  often  entirely 
wanting,  especially  since  the  settlers  mercilessly  destroy 
them  for  fuel.  They  are  from  one  to  five  miles  across,  but 
always  very  shallow,  because  the  undulations  within  which 
they  rest  are  very  gentle.  None  of  them  are  more  than 
fifteen  feet  deep,  and  the  majority  are  so  shallow  that  they 
permit  a  luxuriant  gi'owth  of  wild  rice  and  other  aquatic 
plants  from  their  bottoms  over  the  whole,  or  a  large  part  of 
their  areas,  among  which  water-fowl  find  shelter  and  abun- 
dant food,  but  which  renders  them  rather  uninteresting  fea- 
tures of  the  landscape. 

A  true  description  of  the  so-called  walls,  but  which  we 
shall  term  embankments,  will  be  best  understood  if  given  in 
connection  with  a  description  of  their  origin.  When  a  pile 
of  sand,  obtained  from  the  river  shore,  has  been  left  by  the 
workmen  for  a  long  time  exposed  to  the  washings  of  the 
rains,  the  gravel  which  it  contains,  and  which  at  first  is 
hardly  visible,  becomes  in  some  cases  even  more  conspicuous 
than  the  sand  itself,  because  a  part  of  the  latter  has  been 
wasted,  while  the  gravel  remains.  Thus  it  has  been  upon 
an  extended  scale  with  the  drift,  which,  as  before  stated,  is 
composed  of  bowlders,  gravel,  sand,  clay,  and  soil,  although 
little  except  the  latter  is  usually  seen  upon  the  prairie  sur- 
ftces.     Sometimes   the   drift  is  moi*e  than  a  hundred  feet 
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thick,  Riid  all  tho  bowlders  oontamed  in  the  whole  i 
which  hns  been  swept  out  to  form  the  valleys  have  graduu 
rolled  down  upon  their  slopes,  and  ninny  of  tliciii  into  lite 
elreanis.  For  thia  reason  we  usually  fiud  them  more  Humo- 
rous upon  snrfuccs  that  have  siifiered  erosion  than  anywhore 
else.  Again  ;  the  ceaseless  dashing  of  a  hikolet's  waves  stir 
up  the  finer  material  Iwneatb  its  waters,  to  be  carried  away 
in  the  fonn  of  muddy  water  at  the  times  of  its  overflow, 
leaving  the  bowlders  aud  gravel  strewn  upon  its  bed  ;  wbiln 
they  may  not  be  seen  at  all  upon  the  prairie  surfaces  ai-ound 
them. 

This  latter  fact  being  misunderstood  has  led  to  Ihc  suji- 
position,  that,  being  absent  upon  those  surfaws,  they  bad 
been  gathered  up  by  human  hands  and  carried  to  the  sliorc« 
to  build  the  "walls"  of;  while  the  truth  is,  the  omlHink- 
ments,  as  well  as  the  presence  of  the  materials  of  which 
they  arc  composed,  are  due  to  natural  causes  alone,  itiid 
their  origin  is  wholly  referrible  to  the  periodic  action  of  ice, 
aided  in  some  degree  by  the  force  of  the  waves. 

The  water  in  the  lakelets  is  usually  very  low  in  late  au- 
tumn, aud  when  winter  comes  it  is  sometimes  frozeu  nearly 
to  the  bottom  in  their  deepest  parts,  so  that  occasionally 
all  the  fish  are  killed  by  this  means.  The  ice,  of  course, 
freezes  fast  to  the  bowlders  as  well  as  to  whatever  else  may 
be  within  its  reach,  and  the  expansive  power  of  from  one  to 
five  miles  of  freezing  water  is  exerted  upon  them  in  a  direc- 
tion from  the  ccutre  towards  the  shores, — a  power  much 
more  than  sufficient  to  move  the  largest  bowlders  upon  those 
gentle  slopes. 

The  embankments  are  from  two  to  six  feet  high,  and  from 
two  to  twenty  feet  across  tho  top,  and  always  separate  a  low 
piece  of  gi-ouud  from  the  lake ;  because  where  the  original 
shore  is  a  little  abrupt,  and  higher  than  tho  high-water  level, 
no  embankment  is  formed,  but  the  bowlders  are  merely 
thrust  against  the  shore  with  such  force  as  to  render  it  » 
and  often  thickly  studded  with  them. 
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Meeting  no  such  obstruction  on  a  marshy  side,  the  material 
thrust  out  accumulates  just  where  the  expansive  force  of  the 
ice  is  spent.  This  process  repeated  year  after  year,  from 
age  to  age,  lias  cleared  the  bottom  of  the  lakelets  of  their 
bowlders  and  other  materials,  and  piled  them  up  in  circular 
ridges  upon  their  shores;  and  these  are  the  "walls"  which 
have  excited  so  much  wonder.  It  has  been  observed  that 
the  embankments  are  heaviest  on  the  sides  opposite  the  pre- 
vailing winds.  This  may  be  accounted  for,  at  least  in  part, 
by  the  fact  that  the  ice  being  burdened  with  the  material  to 
which  it  has  frozen  fast,  would  thus  be  floated  against  those 
shores  when  the  spring  floods  had  raised  the  water  of  the 
lakes ;  and  in  part  also  by  the  farther  fact  that  the  dashing 
of  the  waves  would  be  most  constant  against  those  shores. 

Thus  it  will  be  seen  that  whatever  was  originally  upon  the 
bottom,  whether  bowlders,  gravel,  sand,  or  mud,  has  been 
carried  to  the  shore,  and  we  find  the  embankments  composed 
of  all  these  materials  arranged  in  perfectly  natural  disorder. 
If  bowlders  were  numerous,  the  embankment  is  largely  com- 
posed of  them.  If  sand  prevailed,  a  broadly  rounded  em- 
bankment is  formed,  just  such  as  we  should  expect  from 
such  material ;  and  where  a  peat  marsh  extends  out  into  the 
land,  an  embankment  of  turf  is  thrown  up  at  the  water's 
edge,  which,  being  supported  by  living  rootlets,  is  frequently 
high  and  very  narrow.  The  latter  are  somewhat  numerous, 
and  are  often  called  beaver-dams ;  but  this  is  also  a  miscon- 
ception, because  beavers  never  attempt  to  dam  still  waters. 
They  dam  running  streams  to  obtain  ponds  of  still  water. 
Thus  we  see  that  the  same  natural  force  placed  the  bowlders 
in  the  embankments  that  brought  them  down  from  their 
northern  homes,  namely,  the  expansive  power  of  ice. 


If  its  crust  should  remain  perfectly  stable  long  enough,  the 
earth  would  become  nearly  a  perfect  sphere  by  the  disinte- 
gration of  its  exposed  substance,  and  the  levelling  force  of 
gravitation.     It  is  true   that  its  inequalities  of  surface  are 
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now  very  insignificant  compared  with  the  vastness  of  its 
bulk ;  but,  in  such  a  case,  there  would  be  no  mountains,  no 
islands,  no  continents.  All  would  be  an  endless  and  shore- 
less sea.  The  erosion  of  the  river  valleys,  and  the  conse- 
quent drainage  of  a  majority  of  the  primitive  lakelets,  may 
be  regarded  as  the  first  steps  in  this  levelling  process,  after 
the  glaciers  had  ceased  from  the  Great  Valley ;  for  its  post- 
glacial geology  seems  to  warrant  no  subdivision  into  epochs 
such  as  are  made  for  other  regions.  Therefore  the  whole  is 
here  referred  to  the  Terrace  epoch.  Long  before  this  level- 
ling process  can  approach  completion,  other  elevations  and 
depressions  w^ill  be  formed  upon  the  changing  surface.  See, 
then,  how  small  a  part  of  such  a  result  has  been  accom- 
plished even  by  the  erosion  of  the  valleys  of  the  great  Mis- 
sissippi and  its  branches.  A  part  of  the  primitive  lakelets, 
and  a  part  of  the  original  suiface  of  the  drift  still  remain 
almost  unchanged  since  their  formation.  The  prairies  have 
still  their  ocean-like  surfaces,  and  the  greatest  change  the 
lakelets  have  undergone  in  that  immense  lapse  of  time  is  the 
formation  of  their  insignificant  embankments,  if  aught  in 
nature  may  be  called  insi<rnificant.  Let  us  look  a  little  to 
what  has  been  accomplished  by  erosion  in  the  Great  Valley* 
during  the  Terrace  epoch  as  before  defined. 

Along  the  courses  of  what  are  now  the  Mississippi  and 
Missouri  Rivers,  large  depressions  formerly  existed  which 
formed  lake-like  expansions  of  those  rivers.  Thus  after  the 
Mississippi  had  made  for  itself  a  definite  valley,  but  before 
it  had  cut  its  channel  down  to  its  present  level  through  the 
rocky  obstruction  at  the  Keokuk  rapids,  that  portion  of  it 
which  borders  a  large  part  of  the  eastern  side  of  Iowa  was 
little  else  than  a  lake  which  averaged  about  five  miles  wide, 
and  filled  the  space  between  what  are  now  the  bluffs  that 
border  each  side  of  its  broad  flat  valley. 


•It  will  bo  observed  that  the  word  rnlley  is  used  with  two  separate  significations; 
one  app1ie<l  to  the  hydrogra))hic  basin  drained  by  a  certain  principal  stream  and  its 
tribiitirics,  and  the  other  to  the  depression  occupied  by  any  particular  stream,  and 
which  its  own  waters  have  cut  out  of  tlic  general  surface. 
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This  is  proven  by  the  existence  there  of  terraces  composed 
of  very  fine  sedimentary  material  such  as  could  have  been 
deposited  only  in  comparatively  still  waters,  and  also  by  the 
existence  in  that  sediment  of  shells  which  inhabit  still  waters 
only, — the  same  species  which  now  inhabit  fresh -water 
lakes.  Eiver  shells,  such  as  now  exist  in  the  river,  are 
found  on  the  sides  of  the  blufis  near  the  rapids  at  a  height 
of  seventy  feet  above  the  present  high- water  mark;  and 
since  such  beds  of  shells  exist  only  at  low- water  mark  when 
alive,  upward  of  eighty  feet  must  be  estimated  as  the  height 
of  the  river  above  its  present  level  at  the  time  they  lived. 
It  will  be  observed  that  river,  and  not  lacustrine  shells  are 
found  near  the  rapids.  This  is  accounted  for  by  the  fact 
that  the  obstruction  which  caused  them,  being  a  flinty  forma- 
tion, and  not  so  easily  disintegrated  as  the  other  rocks  are 
over  which  the  river  runs,  has  existed  as  such  from  its  ear- 
liest history.  Consequently  the  water  there  always  had  a 
considerable  current,  while  farther  to  the  northward  there 
was  too  little  current  to  produce  a  congenial  habitat  for 
those  shelly.  The  estimated  eighty  feet  is  doubtless  only 
a  part  of  the  actual  height  from  which  the  erosion  of 
the  Mississippi  Valley  has  reached,  because  it  now  aver- 
ages about  two  hundred  feet  deep  from  the  general  prairie 
surface.  Thus  we  see  that  when  that  lake-like  expansion 
existed  in  the  Mississippi  Eiver,  its  valley  had  already  been 
eroded  to  a  considerable  depth,  and  the  Terrace  epoch  was 
well  advanced.  But  on  the  other  side  of  the  State  we  have 
proof  of  the  existence,  in  the  early  part  of  that  epoch,  of  a 
lake  which  was  larger  and  deeper  than  Lake  Erie.  This 
proof  consists  principally  in  the  presence  there  of  a  peculiar 
lacustrine  deposit  extending  at  least  from  the  Big  Sioux  to 
the  mouth  of  the  Kansas  Eiver,  and  from  twenty  to  thirty 
miles  on  each  side  of  the  Missouri  Eiver,  through  which  the 
latter  has  cut  its  present  valley,  in  some  places  to  a  depth  of 
more  than  two  hundred  feet  before  it  reached  the  drift  which 
was  deposited  there  during  the  Glacial  epoch.     That  mate- 
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rial  19  known  to  havo  been  deposited  in  frosli  wnter,  bi 
only  frosb'Wfttcr  shells  nre  found  in  it,  and  they  arc  found  in 
it  from  top  to  Ixittom.     It  U  known  to  have  been  deposited 
iu  Stillwater,  becauttc  the  aame  kinds  of  shells  aru  now  liviO] 
in  still  water  only,  nud  because  the  whole  doposit  is  u 
homogoncona  matoriill  without  sand,  gi-avel,  bowlders,  or 
thing  else,  except  what  would  bavo  been  deposited  in  A 
of  tnuiltli/  water. 

It  has  been  claimed  by  a  few  geologists  that  at  the 
of  the  Glacial  epoch  a  shallow  fresh-water  lake  occuj 
the  whole  bydrographic  basin  of  the  Mississippi,  and  that  the 
fine  soil  and  subsoil  of  the  prairies  and  other  lantln  of  the 
whole  region,  as  well  as  the  peculiar  deposit  just  referred  to, 
are  identical  in  their  formation,  and  had  their  origin  in  one 
and  the  same  broad  lake.  Upon  this  hypothesis  some  have 
accounted  for  the  origin  of  the  prairies  and  for  the  absence 
of  trees  upon  them  ;  but  the  fact  is,  prairies  exist  upon  both 
these  deposits,  and  it  would  require  direct  effort  to  keep 
all  kinds  of  indigenous  trees  from  encroaching  upoD 
prairies  if  there  were  no  annual  tires. 

It  is  not  iinprohable  that  such  a  wide-spread  sheet 
fi-esh  water  did  exist  at  that  time,  and  that  a  large 
of  the  sedimentary  material  that  composes  our  soil  and 
soil  had  such  an  origin.  But  that  ts  widely  diSe: 
physical  characters  from  the  deposit  under  discussion, 
evidently  had  a  different,  as  well  as  a  subsequent 
These  circumstances  seem  to  leave  no  room  to  doubt 
well-defined  lake  existed  there  after  the  continent 
great  part  become  dry  land,  but  before  the  great  river*' 
cut  their  valleys  down  to  any  considerable  depth, 
lake,  although  so  large  and  deep,  was  doubtless  tilled  with 
sediment  to  the  general  prairie  level  within  a  companitively 
short  time  af^r  the  glaciers  ceased.  Just  as  the  sediment  of 
the  same  river  which  then  flowed  into  and  from  it,  now 
speedily  tills  the  reservoii-s  of  the  -St.  Louis  Water-woi 
so  that  tliey  must  often  be   recxcavatcd.     Just  as  the 
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river  would  now  fill  with  the  same  kind  of  sediment  any  de- 
pression, however  large,  if  such  existed  in  its  course. 

The  great  northern  lakes  are  not  thus  tilled,  because  their 
tributary  streams  are  pure ;  and  their  streams  are  pure  be- 
cause they  flow  over  geological  formations  that  are  not  easily 
dismtegrated ;  while  the  main  tributary  of  that  ancient  lake, 
the  Missouri  River,  is  even  now  one  of  the  muddiest  streams 
on  the  globe.  In  the  earlier  portion  of  the  Terrace  epoch  it 
was,  if  possible,  more  so  ;  for  then  as  now,  it  gathered  up  its 
sediment  from  that  broad  region  occupied  by  the  friable 
rocks  of  the  Tertiary  and  Mesozoic  ages,  stretching  far  away, 
toward  the  Rocky  Mountains,  at  that  time  strewn  with  the 
grindings  fresh  from  those  "mills  of  the  gods" — the  glaciers. 

The  formation  of  the  basin  in  which  the  lake  rested  is 
known  to  have  taken  place  during  the  Glacial  epoch,  because 
the  drift,  with  its  striated  bowlders,  now  covers  its  bottom 
beneath  the  lacustrine  deposit,  and  because  the  cutting  out 
of  the  river  valley  has  exposed,  in  a  number  of  places,  the 
stratified  rocks  which  the  drift  rests  upon,  whose  surfaces 
were  scored  and  striated  by  the  moving  glaciers  of  that 
epoch.  It  is  known  that  the  filling  of  the  lake  with  sediment 
occurred  in  the  early  part  of  the  Terrace  epoch,  because  it 
was  filled  up  even  with  the  prairie  surfaces,  which  would  not 
have  been  done  if  the  Missouri  River  had  first  eroded  its 
valley  to  any  considerable  depth  below  the  lake.  We  know 
that  the  lake  was  so  far  filled  with  sediment  before  it  was 
drained,  that  it  was  little  else  than  a  marsh,  because  the  top 
of  that  deposit  of  sediment  is  now  nearly  even  with  the 
higher  prairie  surfaces,  and  because  the  river  blufls  which 
it  forms  are  as  high  as  those  formed  of  the  usual  materials, 
— the  drift  and  stratified  rocks. 

The  physical  characters  of  this  lacustrine  deposit  are  so 
peculiar,  that  they  attract  the  attention  of  every  person  who 
becomes  acquainted  with  it,  although  a  stranger  might  pass 
over  the  formation  without  observing  more  than  its  peculiar 
outline  of  bluffs.     It  is  perfectly  uniform  in  character  and 
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color  from  top  to  bottom,  and  a  buiidrfd  milce  of  ilist 
show  no  mure  (UfTeronce  thun  a  huixlred  foet.  It  is  of 
slightly  yisUowiah  Jish-color,  except  wln>r«  rendpred  darker 
by  dociiyiug  vegotalion,  very  fiiio,  not  snudy,  mid  yel  mrt 
adheBivo.  At  the  Burtiice  it  mitkca  excollciit  soil,  and  is  just 
OS  fertile  if  ohtiviiii?d  at  a  depth  of  two  hundred  feet.  It  ia 
easily  excavated  by  the  spade  alone,  and  yet  it  rcmniiis  so 
UQohangeablo  by  the  atmospliere  and  frost,  that  wells  dug  in 
it  require  to  be  walled  only  to  a  point  just  alxjve  the  water- 
linu,  while  the  remainder  stands  so  securely  without  support 
that  the  spade-marks  remain  upon  it  for  many  years.  Road 
embankments  upon  the  sides  of  excavations  stand  like  a 
wall,  showing  the  names  of  ambitious  carvers  lung  after  an 
ordinary  bank  of  earth  would  have  disappeared.  As  that 
part  uf  the  valley  of  the  Missouri  River  below  the  lake  was 
deepened  during  the  Terrace  epoch  by  the  natural  process 
of  erosion,  the  peculiar  material  which  its  own  waters  had 
previously  deposited  offered  little  obstruction  to  that  pro- 
cess, but  was  readily  swept  out  again  as  muddy  water,  and 
Bent  on  its  way  to  the  sea.  Thus  no  more  of  it  was  cut  out 
than  scrvoil  to  form  the  valley,  which  is  from  four  to  twelve 
miles  wide,  while  the  larger  part  remained,  forming  liic 
bluffs,  and  extending  far  inland  from  the  river.  The  tribu- 
tary streams  which  at  first  emptied  into  the  lake,  now  traverse 
its  ancient  l)ed  of  sediment  to  the  river,  and  have  cut  down 
their  own  valleys  to  meet  it.  The  sides  of  these  valleys 
where  they  traverse  that  sedimentary  deposit  are  steep  like 
the  rivcr-bluffa,  and  the  streams  being  smaller,  their  valley* 
are  narrow  and  very  deep.  This  is  particularly  true  of 
all  those  Iowa  streams  that  empty  into  the  Missouri  Kivor 
above  Council  Bluffs,  and  they  thus  present  great  obstacles  to 
the  construction  of  lines  of  railway  directly  east  and  west 
throngli  that  State.  For  this  reason,  and  for  tl)c  purpose  of 
connecting  with  the  great  Pacific  liailway  at  Omaha,  tfao 
more  northern  of  those  lines  are  diverging  tt>  the  sonlhwant 
down  the  valleys  uf  the  streams,  instead  of  crossing  then 
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that  passengers  will  pass  dry-shod  through  the  bed  of  that 
ancient  lake,  although  many  fathoms  beneath  the  level  at 
which  its  waters  used  to  rest. 

The  peculiar  outline  of  the  bluffs  along  the  Missouri  River 
valley  is  one  of  the  most  interesting  features  of  this  remark- 
able deposit.  As  one  views  them  in  the  distance,  and  in 
their  nakedness,  for  they  are  often  entirely  destitute  of  trees, 
towering  up  from  the  level  bottom-land,  sometimes  more 
than  two  hundred  feet  in  height,  so  steep  in  some  places  that 
a  man  cannot  climb  them,  he  can  hardly  rid  himself  of  the 
idea  that  they  are  supported  by  a  frame- work  of  rocks  as 
other  bluffs  are.  Yet  not  a  rock  or  pebble  of  any  kind  or 
size  exists  above  their  base  of  drift,  except  a  few  calcareous 
concretions  which  were  formed  from  the  limy  water  that  now 
percolates  through  the  whole  mass.  The  form  and  arrange- 
ment of  their  numerous  rounded  prominences  sometimes 
present  views  of  impressive  beauty  as  they  stretch  away  in 
the  distance,  or  form  bold  curves  in  the  line  of  hills. 

A  few  miles  below  the  city  of  Council  Bluffs,  they  present 
a  full  crescentic  front  to  the  westward,  with  the  broad  Mis- 
souri bottom  stretching  miles  away  from  their  base  to  the 
river.  Their  only  vegetation  here  is  a  covering  of  wild 
grasses,  and  as  the  mound-like  peaks  and  rounded  ridges  jut 
above  each  other,  or  diverge  in  various  directions  while  they 
recede  backwards  and  upwards  to  the  higher  lands,  the  set- 
ting sun  throws  strange  and  weird  shadows  across  them, 
producing  a  scene  quite  in  keeping  with  that  wonderful  his- 
tory of  the  past  of  which  they  fonn  a  part. 
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The  American  Beaver  and  his  Works.* — Mr.  Morgan  has,  in  this 
elaborate  work,  given  us  a  thoroughly  accurate  and  most  entertaining  ac- 
count of  an  animal  whose  instincts  and  habits  and  economical  valac  have 
attracted  universal  attention.  The  work  is  illustrated  by  lithographic 
plates  ft*om  photographs  of  beaver-dams  and  their  surroundings,  taken 
with  great  pains  in  the  wilderness  on  the  south-west  shore  of  Lake 
Superior.  The  frontispiece  represents  the  beaver,  and  if  actually  taken 
ft'oin  life  is  drawn  In  a  remarkably  ungraceful  attitude,  that  of  listening, 
which  shows  what  a  stiff  and  clumsy  animal  It  must  be  on  land. 

A  railroad  to  the  Iron  region  opened  up  **  a  beaver  district  more  re- 
markable, perhaps,  than  any  other  of  equal  extent  to  be  found  In  any 
part  of  North  America,'*  offering  a  rare  opportunity  for  a  carclUl  study  of 
this  creature. 

An  anatomical  chapter  by  Dr.  W.  W.  Ely,  and  a  geological  account 
precedes  the  history  of  beaver-dams,  lodges,  burrows,  canals,  meadows, 
trails,  and  their  means  of  subsistence,  which  are  followed  by  chapters  on 
the  mode  of  trapping  the  beaver,  and  Its  psychology. 

Besides  the  common  brown  beaver,  there  occasionally  occur  a  black 
form  and  albinos.  **In  form  the  beaver  is  short  between  the  fore  and 
hind  legs,  head  heavy  and  clumsy,  and  his  motions  are  slow  and  awkward. 
He  walks  with  a  waddling  gait,  with  his  back  slightly  arched,  with  his 
body  barely  clearing  the  ground,  and  his  tail  dragging  upon  It ;"  in  the 
water,  however,  it  is  very  gracefdl.  It  swims  chiefly  by  the  webbed 
hind  feet.  The  fore  feet  are  very  small,  and,  "as  they  are  capable  of  a 
very  considerable  rotary  movement,  he  Is  able  to  hold  sticks  and  limbs  of 
trees,  and  to  handle  them  with  great  dexterity  while  cutting  them,  and 
also  to  carry  mud  and  stones."  As  the  beaver  lives  more  often  In  bur- 
rows, his  paws  are  armed  with  large  powerful  claws,  of  which  there  Is  an 
extra  one  on  the  second  toe  of  each  hind  foot,  which  Is  peculiar  lo  this 
animal.  It  uses  Its  tall  to  assist  variously  in  swimming  and  diving,  to 
give  an  alarm  by  striking  the  surface  of  the  water,  giving  a  report  that 
can  be  heard  half  a  mile;  and  also  as  a  trowel  to  "pack  and  compress 
mud  and  earth  while  constructing  a  lodge  or  dam,  which  he  effects  by 
heavy  and  repeated  down  strokes."  "They  pair,  and,  with  their  offspring, 
live  In  the  family  relation  until  the  latter  attain  maturity,  when  they  are 
forced  to  leave  the  parent  lodge."  But  they  do  not  live  In  villages, 
though  two  or  more  such  families  Inhabit  the  same  pond,  and  together 
keep  the  dam  in  proper  repair.  The  beaver  lives  for  twelve  or  fifteen 
years;  carries  Its  young  from  three  to  four  months,  bringing  them  forth 
nsuallv  In  Mav,  "and  from  two  to  five  and  sometimes  six  at  a  time." 

*Tlie  American  Boavcr  and  Ills  Works.    By  Lewis  II.  Morgan.    Philadelphia,  18G8,  8to,  |^ 
xl,  390.    With  plates  and  Ulustratlons. 
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The  author  states  that  even  the  largest  dams  arc  the  work  of  a  single 
flunily  carried  on  year  after  year,  being  ** maintained  for  centuries''  by 
constant  repairs.  Grass  Lake  dam,  the  largest  one,  perhaps,  in  North 
America,  is  flilly  described.  It  was  two  hundred  and  sixty  feet  and  ten 
inches  in  length,  and  six  feet  and  two  inches  in  vertical  height  at  the  cen- 
tre of  the  great  curve  in  the  middle  of  the  stream,  where  it  slopes  thir- 
teen feet  on  the  lower  face.  It  has  been  supposed  to  be  an  evidence  of 
high  intelligence  that  the  beaver  built  Its  dam  so  as  to  curve  up  stream 
where  the  pressure  of  the  water  is  the  greatest,  but  the  author  candidly 
questions  whether  these  curves  are  the  result  of  accident  or  design. 

Beaver-dams  are  usually  sinuous,  but  curve  either  up  or  down  stream, 
'*a  downward  curve  being  much  more  common  than  the  reverse  in  the 
large  streams.  The  dam  generally  curves  down  in  those  streams  that 
discharge  the  largest  volume  of  water,  when  also  the  dams  are  shorter 
and  lower  than  those  on  the  smaller  brooks." 

The  great  dam  on  Grass  Lake,  so  Ailly  described,  **  contains  upwards 
of  seven  thousand  cubic  feet  of  solid  materials."  This  dam  Is  also  sup- 
plemented by  an  upper  and  a  lower  dam  to  break  the  force  of  the  stream 
in  IVeshets ;  the  lower  one  setting  the  water  back  to  the  depth  of  twelve 
or  fifteen  inches  in  the  great  curve.  Such  structures  are  remarkable  in- 
stances of  prevision  and  engineering  skill,  reminding  us  of  the  Intelli- 
gence shown  by  the  Agricultural  Ant  of  Texas,  which,  according  to 
Dr.  Llncecum,  erects  mounds  on  the  *' pavement"  of  Its  formicary  In  dry 
weather,  in  anticipation  of  the  rainy  season ! 

In  excavating  this  artificial  canal  for  transporting  their  wood  by  water 
to  their  lodges,  beavers  evince  the  most  Intelligence  and  **a  complicated 
and  extended  process  of  reasoning,"  though  the  work  Is  simpler  than 
building  a  dam,  and,  like  the  latter,  requires  many  years  of  continuous 
labor. 

Like  all  close  and  patient  observers  of  the  habits  of  animals,  the  author 
believes  that  animals  have  a  reason  different  only  In  degree  from  that  of 
man.  "When  a  beaver  stands  for  a  moment  and  looks  upon  his  work, 
evidently  to  see  whether  it  Is  right,  and  whether  anything  else  Is  needed, 
he  shows  himself  capable  of  holding  his  thoughts  before  his  beaver  mind ; 
in  other  words,  he  is  conscious  of  his  own  mental  processes."  **A 
canal  is  not  absolutely  necessary  to  beavers  any  more  than  such  a  work  Is 
to  mankind;  but  It  comes  to  both  alike,  as  the  result  of  progress  in 
knowledge.  A  beaver  canal  could  only  be  conceived  by  a  lengthy  and 
even  complicated  process  of  reasoning."  In  Missouri,  where  the  river 
banks  are  steep  the  beaver  constructs  no  canal,  but  ** slides"  which  are 
unknown  and  not  necessary  In  the  Lake  Superior  region.  "Contrary  to 
the  common  opinion  Is  there  not  some  evidence  of  a  progress  In  knowl- 
edge to  be  found  In  the  beaver-canal  and  the  beaver-sllde  ?  There  was  a 
time,  undoubtedly,  when  the  canal  first  came  Into  use ;  and  a  time,  conse- 
quently, when  it  was  entirely  unknown."  The  author  hence  argues  a  pro- 
gression in  knowledge,  and  hence  improvement  "  from  a  lower  to  a  higher 


nrttflcltil  sUit«  or  life;"  and  tlie  possession  of  a  "Rve  Intenigeticr,"  hr 
nbove  the  operation  or  a  liUnU  Instinct,  by  whkh  nn  nnlmol  1*.  aceoiU* 
Ing  to  Descartes'  theory,  a  "merv  machine."  Auil  yet  the  antluir  cos- 
ceiti'8  that  the  beaver  is  lower  lo  Intelltgeace  than  tije  candvor<ra>  M^ 
mals,  the  dog,  fbx.  cats,  etc  He  ascribes  memory,  Imaglnatioii.  *1B, 
appetites,  and  passions  and  on  Intellect  U>  dumb  unlmols,  oiul  citefl  fb> 
case  or  Dr.  Kane's  lunatic  dog  as  uo  evidence  that  these  aiilmals  tiur*  ■ 
mind  to  lote, 

Tbaksactions  of  the  Chicago  Acaokmy,*  — Wc  congnttotoU  ilw 
Chicago  Academy  that  this  splendid  volume,  aTler  vexatious  delaya 
oauseil  by  two  flres,  has  at  length  appeared.  It  contains  nn  article  oa 
Western  Polsontology,  by  ProffesBor  J.  H.  McChesney,  and  Dcacriptlon* 
or  Sub-carbonlPerous  and  Carbonircrous  Fossils,  collected  In  the  Iowa 
Geological  Survey,  by  Dr.  C.  A.  White  and  Mr.  O.  U.  St.  John.  Dr.  I.  A. 
Laphiun  contribntes  apaperoathe  Climate  of  the  Country  bordering ODthr 
Great  Lahes.  Mr.  F.  B.  Meek  has  an  article  on  the  Geology  of  the  VoUcj 
of  the  McKenzle  River,  fToTn  notes  and  fossils  collected  by  the  Inte  Itobeit 
Kennlcott-,  and  Dr.  William  Simpson  contributes  Illustrations  of  North 
American  Birds  In  the  Museum  of  the  Academy,  Illustrated  with  boauiUtil 
colored  plates,  presented  to  the  Academy  by  the  liberality  of  several 
of  its  members  and  patrons.  The  Academy  also  publishes  Its  ocUito 
"Proceedings,"  and  recently  dedicated  its  new  and  spacious  MiweVD. 
Science  Is  carefully  fostered  in  the  West;  the  railroad  companies  prorUc 
the  oOlcers  of  the  Academy  with  free  passes  and  free  freightage  orcr 
their  roods,  ond  liberally  extend  other  Ikcilltiea  and  courtesies  lo  nttn- 
raltsts  engaged  In  scleDtlHc  explorations. 

FoPULAU  SciEKCn  Review,  yaniurrjf  (Loudon).  — M.  Trfcul  has  dlacav> 
ered  the  exiatence  of  minute  vegetable  organisms  iAmylobattrr(t)  wltUa 
the  starch-cells  of  Hdionlhua  tuberoswi,  the  Jerusalem  artichoke.  T&hi 
has  by  him  been  regarded  as  a  decided  proof  of  the  spontaneous  gcncn- 
tlon  of  plants.  The  Review  objects  that  vegetable  forma  of  tbe  loWMt 
type  may  enter  the  tissues  of  animals.  There  Is  no  more  wonder  in  tlw 
tbct  of  a  Cholera- fungus  in  the  blood  of  man  than  In  a  Amylobactcrtuni  U> 
the  starch-cell  of  a  Helianthns  tuberoses.  —  Professor  RoUcsIjiii  bellvvrs 
that  the  domestic  cat  of  classical  times  was  probably  a  Marten. — llerT.  C. 
Clans,  of  Marburg,  has  published  a  paper  to  prove  that  the  male  uf 
F»yrhe  helix,  a  small  moth  allied  to  the  Sllh-wonn  moth  cxtsta.  Oor 
readers  are  aware  that  the  case  ot  F.hettr  was  one  of  the  "leading  caau' 
la  the  history  of  Parthenogenesis,  or  development  from  asexaol  uitmiU. 
—  M.  Donn£,  who  has  so  long  and  ably  supported  the  heterodox  thtOTjet 
spontaneous  generation,  has  cried  pertavi.  He  admitted  that  bis  lalctt 
researches,  so  f>>r  from  sup|>ortlng  beterogeny,  convince  him  of  Iha  OCO- 
racy  of  the  views  of  bis  old  opponent,  U.  Pasteur. 
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Quarterly  Journal  of  Science,  January  (London).  —  Signor  Cocchl 
ftnnoances  the  discovery  of  a  human  skull  in  the  lower  beds  of  the  Ix>wcr 
Post-pliocene  strata  in  Italy.  This  lower  portion  consists  of  lacustrine 
clays  of  great  thickness,  with  layers  of  peat  towards  Its  superior  margin ; 
it  contains  bones  of  the  Mammoth  {Elephas  primigenius),  Ccrvua  euryceros, 
Bison  priscuSj  and  a  species  (probably  new)  of  the  Horse,  Equus ;  it  has 
also  yielded  stone  implements  and  a  human  cranium,  the  latter  from  the 
plain  of  tfie  Aretlno.  Whether  this  deposit  be  termed  I^wer  Post-plio- 
cene, or  anything  else,  there  seems  little  room  for  doubt  that  the  skull 
was  imbedded  contemporaneously  with  the  remains  of  the  Mammoth,  etc., 
and  that  Man  lived  In  Italy  contemporaneously  with  those  animals. —  The 
term  Gregarinas  applied  to  the  Chignon  Fungus  (sec  Naturalist,  vol.  1,  p. 
379),  is  most  inappropriate,  as  is  admitted  both  by  I)rs.  Fox  and  Belgel. 
It  is  the  Pleurocoecus  Beigelii,  The  Oregarince  are  indubitably  animals, 
ftnd  are  internal  parasites. 
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BOTANY. 

ViTAUTY  OP  Seeds. — Dr.  Gray,  In  his  "How  Plants  Grow,"  says, 
"The  stories  of  seeds  growing,  which  have  been  preserved  for  two  or 
more  thousand  years  with  Egyptian  mummies,  are  not  to  be  believed.'* 
M.  Flguler,  In  his  work  on  **The  Vegetable  World,"  also  cautions  his 
readers  against  accepting  certain  statements  of  earlier  writers  to  the 
efllsct  that  various  seeds  have  been  known  to  germinate  after  having  been 
deposited  in  Roman  and  Celtic  tombs  nearly  two  thousand  years.  He 
then  says,  **We  must  not  forget  to  speak  of  those  wonderful  seeds  of 
wheat  found  in  the  tombs  of  ancient  Egypt.  It  Is  now  acknowledged 
that  in  this  affair  some  one  must  have  abused  the  confidence  and  credulity 
of  the  travellers.  A  variety  of  wheat  called  Mummy- wheat  Is  common, 
it  is  true,  among  farmers;  but  no  authentic  fact  Justifies  Its  name." 
From  a  paper  recently  drawn  up  by  the  Rev.  Dr.  Marks,  of  Meadville,  Pa., 
at  the  request  of  a  member  of  "  The  Natural  History  Society  of  the 
Meadville  Theological  School,"  I  condense  the  following  statement,  using 
as  fkr  as  possible  the  language  of  the  original  paper. 

When  Dr.  Marks  was  In  Thebes,  In  the  winter  of  1850,  the  Arabs  were 
dragging  forth  ft*om  the  mummy-pits  great  numbers  of  mummies.  He 
saw  them  tear  off  the  linen  wrappings,  In  the  folds  of  which  were  many 
pieces  of  papyrus,  covered  with  Coptic  characters.  Very  often  in  the 
mummies'  hands  were  found  grains  of  wheat,  dura,  flax,  and  the  nut  of 
the  palm-tree.    From  the  hand  of  one  was  thrown  out  the  seed-cup  of  a 
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rose,  which  he  picked  up  and  brought  away  with  him.  Thto  he  talv 
seqaently  gave,  while  residing  at  Quincy,  111.,  to  Mrs.  Gov.  Wood.  On 
opening  the  seed-cup,  she  found  several  seeds,  which  she  planted  in  a 
flower-pot,  in  her  green-house.  In  the  course  of  three  weeks,  two  of 
these  germinated,  and,  the  next  year,  blossomed,  producing  a  pink  single 
rose,  unlike  any  American  variety  with  which  they  were  acquainted. 
The  estimated  age  of  the  mummy,  ft*om  which  the  seed-cup  was  taken. 
was  twenty-five  hundred  years. 

Dr.  Marks  has  in  his  possession  some  seeds  of  the  dura  (which  he 
supposes  to  be  the  corn  spoken  of  in  the  Book  of  Genesis),  obtained  bj 
him  from  Egyptian  mummies;  but  he  has  never  tested  their  vitality. 
He  testifies,  however,  to  the  fact  of  some  dura  seeds  having  been  fonnd 
in  the  hand  of  a  mummy  unrolled  at  Springfield,  111.,  a  few  years  since, 
which  were  planted  by  the  Rev.  Albert  Hale,  pastor  of  the  First  Presby- 
terian Church  in  that  city,  and  which  produced  the  same  year  several  fWl- 
grown  stalks,  as  large  as  Indian  corn,  and  covered  over  with  clusters  of 
fhiit  which  matured. 

As  throwing  some  light  on  the  causes  of  this  wonderful  preservation 
of  vitality.  Dr.  Marks  stxites  that  the  mummy-pits  are  perfectly  dry,  being 
situated  fk*om  three  to  five  hundred  feet  above  the  level  of  the  Nile,  and 
cut  out  of  the  rock  of  the  mountain,  which  Is  a  soft  calcareous  limestone. 
The  pits  are  never  cither  cold  or  damp. — Geo.  L.  Cahy. 

[If  these  seeds  had  been  only  thirty  or  forty  years  old,  their  prompt 
germination,  although  unlikely  (for  those  who  are  in  the  habit  of  trying 
old  seeds  know  how  diflicult  It  Is  to  make  any  old  seeds  germinate), 
would  be  promptly  believed  upon  this  evidence.  But  marvels  are  to  be 
credited  only  upon  more  rigid  scrutiny.  Scientific  men  will  think  it  flir 
more  probable  that  some  mistake  has  occurred  in  respect  to  the  seeds,  or 
deception  by  the  Arabs,  than  that  seeds  2,500  old  actually  grew.  —  A.  G.] 

Bees  vs.  Fruit.  —  It  is  high  time,  we  may  add,  that  the  Peahoihj  Acad- 
emy of  Science  were  in  AiU  operation  in  Essex  County,  when  one  of  its 
towns  votes  to  *' abate  the  nuisance"  of  bees,  on  the  ground  that  they 
are  injurious  to  ft'uit ! 

As  to  the  nectar  of  the  red  clover  being  out  of  the  reach  of  the  honey- 
bee. It  may  be  asked  whether  this  be  the  case  with  the  second  crop,  in 
which  the  fiowers  are  generally  rather  smaller.  The  much  better  seed- 
ing of  the  second  crop  of  red  clover  is  thought  to  be  owing  to  the 
greater  abundance  of  bumble-bees  in  tlie  latter  part  of  summer.— 
A.  Gray. 

The  Sun-dew,  a  Fly-trap.  —  Mr.  Millinijton  has  well  described.  In  the 
April  number,  the  phenomenon  of  fly-catcliinjr  by  the  Sun-dew,  and  his 
wholly  original  observations  show  that  he  has  perfectly  comprehended 
these  curious  facts.  That  the  Drosera  catches  flies  in  this  way  was,  how- 
ever, known  to  botanists  and  recorded  In  botanical  works  more  than  half  a 
century  ago.  But  the  statement  attracted  little  attention,  and  finally  neariy 
died  out  of  the  books.    It  was  re-dlscovered  by  Mr.  Darwin,  in  England, 
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perhaps  a  dozen  years  ago,  but  I  know  not  whether  his  observations  are 
published,  except  by  a  brief  allusion  in  the  Gardeners*  Chronicle.  He 
Ibund,  as  did  Mr.  MiUington,  that  while  the  bristles  will  close  upon  a  bit 
of  raw  meat,  they  are  not  sensitive  to  an  inorganic  body ;  yet  that  they  arc 
so  to  a  bit  of  carbonate  of  ammonia.  Mr.  Darwin  followed  up  this  subject 
by  some  very  interesting  observations  and  experiments  upon  the  Venus 
Fly-trap,  Jj/hnoia,  which,  with  some  recent  ones  made  in  this  country, 
may  soon  be  published. — A.  Gray. 

Flowering  of  Hepatica  triloba. — March  12th,  I  found  three  Hepa^ 
Hcaa  in  blossom,  and  on  March  29th,  I  gathered  quite  a  handAil. — J.  H. 
Skabs,  Danvers,  Mass. 


ZOOLOGY. 

Instances  of  Albinism  among  our  Birds.  — In  a  recent  number  of 
the  Naturalist,  a  correspondent  mentions  a  ** Singular  Variety"  of  the 
Field  Sparrow  {Spizella  pusilla).  His  specimen  is  an  example  of  the  par- 
tial albinism  which  is,  perhaps,  not  so  rare  among  birds  as  it  is  generally 
supposed  to  be.  When  we  remember  what  an  extremely  small  percent- 
al of  individuals  of  any  species  comes  under  observation,  the  wonder 
rather  is,  that  so  many  albinos  are  found.  In  the  course  of  a  few  seasons' 
collecting,  I  have  met  with  the  following  instances  of  albinism,  partial  or 
complete. 

Field  Sparrow  {Spizella  pusilla).  A  specimen  shot  in  the  fall  has  the 
wings  and  tall  mostly  white,  and  all  the  upper  parts  patched  here  and 
there  with  white. 

Western  Snow-bird  (Junco  Oregonus).  A  specimen  shot  at  Fort  Whip- 
ple, Arizona,  Dec.  12,  1864,  has  a  large,  somewhat  circular,  pure  white 
spot  on  the  throat,  distinctly  defined  against  the  surrounding  dark  colors. 
The  plumage  is  otherwise  perfectly  normal. 

Blue  bird  (Sialia  sialis).  A  curious  specimen,  with  a  triangular  white 
spot  on  the  back  of  the  neck ;  otherwise  perfectly  normal  in  plumage. 
I  have  seen  this  species  entirely  snow-white,  with  (probably)  pink  eyes, 
and  flesh-colored  bill  and  feet. 

Robin  {Tardus  miyratorius).  With  a  large  white  spot  on  each  side  of 
the  head,  formed  by  the  enlargement  and  coalescence  of  the  white  spots 
which  occur  normally  about  the  eyes.  The  robin  also  occurs  in  snow- 
white  plumage. 

Bank  Swallow  (Cotyle  riparia).  With  the  upper  parts  delicate  pale  sil- 
▼ery  gray ;  the  under  parts  pure  white,  as  usual.  This  is  the  only  instance 
I  have  met  with  of  albinism  in  this  bird. 

Blue  Yellow-backed  Warbler  {Parula  Americana),  This  is.  In  some 
respects,  the  most  curious  example  of  partial  albinism  I  have  ever  seen, 
occurring  in  a  family  of  birds  little  liable  to  this  abnormity.  The  entire 
plumage  is  mottled  and  patched  with  white,  the  natural  colors  appearing 
in  the  spaces  between  the  white  areas. 
amer.  naturalist,  vol.  u.  21 
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Yellow-runipcd  Warbler  (D^ndrotcu  doi^nata).  All  the  Blat«  uid  bUrk- 
Uh  colora  are  replaced  by  dull  sUvor;  gray. 

The  common  Quail  (^Ortgx  Virginlana)  Is  occaslnnally  foanil  with  all  Uir 
tints  BO  llt;ht,  dull,  and  ftdcd  as  to  blrly  he  considered  alblLOtlc.  Tbvro 
is  a  specimen  in  tills  condition  in  the  Smlthsoiiiaii  luatliuilou.  Croni 
and  Blackbirds  seem,  to  Judge  from  the  frequency  of  the  occurrence  of 
albluos,  to  be  particuiurly  liable  to  this  aberration  in  color.  The  i-sprM- 
■ion,  "a  white  blackbird"  is  hardly  so  paradoxlcnl  as  It  might  tii'vnii  and 
Indicates  as  well  established  a  fact  as  that  "  blackberrlce  arc  red  when 
they  are  green."  j 

The  Black  Guilleinot  (_Uria  grglle),  and  the  Sea-dove  (,3Itrguln*  atti), 
arc  both  very  obnoxious  to  alblnlmu;  and,  in  fltct,  each  ho*  been 
described  In  this  condition  as  a  distinct  species.  But  the  nlblnotlc  cUD- 
dltion  of  tlie  Block  Guillemot  must  not  be  conTounded  with  Its  nonu) 
winter  plumage,  which  is  ueiirly  white.  The  albino  has  no  black  wliat- 
evcr  about  It;  the  eyes  are  pink,  and  the  bill  and  feet  llesh-colornd. 

The  question  of  albinism  nmoag  the  large  Gulls  of  the  g<>nu8  X-artu, 
possesses  unusual  Interest.  The  study  of  this  condition  among  Uicae 
birds  Is  more  than  a  matter  of  simple  curiosity ;  having  ImportoDt  bear- 
ing upon  the  validity  of  at  leaat  one  of  our  accredited  American  speclea 
(£.  Sutchinisii  RIcliardson).  Numerous  autliors  speak  of  a  "pure-wbUc 
OuU,"  and  several  specISc  names  have  been  based  upon  such  a  condltton 
or  plumage.  The  bird  referred  to  Is  about  the  size  of,  or  rather  Rmallur 
than  the  Burgomaster  (L.  glaucut).  If  It  is  really  a  valid  spwlM,  ll 
would  constitute  the  only  known  exception  to  the  rule,  timt  ill  tbe  tiu 
Lar(  have  the  back  and  wings  darker  than  the  under  parts. 

The  Philadelphia  Academy  has  a  Hoc  albino  Glaul  Feir«]  (Om0^« 
ffigantea).  This  Is  pure  white,  patched  here  and  there  with  Isolated  Uad^ 
lah  feathers.  Id  the  Smltbsoulan  InsiRutlun  tlivrc  Is  a  perfect  ftlbtM 
Red-lbroated  Diver  {Cotgrnbiit  aeptentrionalis).  It  Is  nearly  Bnow-wMU^ 
witit  pink  eyes  and  Qesh-colorcd  bill  and  feet. 

The  opposite  of  albinism — iUffanfsni— is  an  extremely  rare  condldoi. 
At  this  moment  I  can  recall  but  a  single  Instance  of  its  occurrence.  TUl 
Is  the  Black  Guillemot,  which  Is  occasionally  found  vrithout  n  inoe  of 
white  upon  or  under  the  wings.  In  this  state  It  hns  been  described  M  a 
disUuct  species  {  Uria  "  unlcolor").  —  Du.  Elliott  Coites,  U.  S.  A. 

Retcrx  op  the  BncDS,  —  The  following  birds,  which  left  ftir  tlielr 
southern  quarters  about  November  lost,  returned  to  the  vicinity  orUu> 
vers,  Mass.,  In  numbcis,  at  the  dates  given : 

Wild  Geese  passed  to  the  northward  Febrnary  36;  Black-dncka.  Bob- 
bins, Itcd-gbonldered  Hawks,  Blue-jays  arrived  March  S;  Ccflar-Wrd*, 
Gold-flnches,  Lesser  Red-poll  Linnets,  March  4;  Stor-brcnAtt-d  I^rts, 
Woodcocks,  March  B;  Goldeu-wlnged  Woodpeckers.  Purpla  Flodiek 
Bluebirds.  March  13;  Bed-winged  Blackbirds.  Swamp  Sparrows,  Td- 
low-Winged  Sparrows,  March  IS;  Common  Pewecs,  Marsh  llawka.Haidl 
So;  Wood-ducks,  Crow  Blackbirds,  March  S6:  Whiie-beilled  SwaUon 
ffonr  specimens),  March  ST. — J.  II.  Seaiis,  i^nrcra. 


ENTOHOLOGICAI.  CALENDAB. 


GEOLOGY. 
Fossil  Insects.— In  Mr.  Scudder's  paper  In  the  Tebroary  namber, 
KllnsloD  was  made  to  a  fossil  lace-winged  Insect  which  appeared  to  have 
A  ttridnlating  organ  at  the  base  of  the  wing,  like  that  of  crickets  and 
Flu- 1.  some  grasshoppers.  We  give  here  a  figure  (Fig.  I)  of  this 
^I^^S^  wing,  called  bj  Mr.  Scndder  Xenoneura  antiguorum.  We 
^-^■^^^^  have  also  copied  the  figure  (Fig.  2)  of  the  so-called  caterpil- 
lar (Palaocampa  anthrax),  which  Messrs.  Meek  Flg.S. 
Mid  Worthen  have  described  In  the  Beport  of 
the  Geology  of  Illinois.  Mr.  Scudder  believes 
It  to  be  a  worm,  although,  In  many  external 
fbMvreB,  It  strongly  resembles  the  woolly  ca 
pUlan.  Messrs.  Meek  and  Worthen,  who  des- 
cribe and  figure  this  fossil  In  the  Report  of  the 
Oeological  Snrve;  of  Illinois,  vol.  2,  Paleon- 
tology, 1S66,  state  that  "the  specimen  is  not  In  a  condition  to  show  the 
he«d  or  (bet;  yet  we  are  strongly  Inclined  to  believe  Trom  its  form,  and 
pecollar  regnlarly  arranged  bundles  of  hairs,  that  it  ts  a  Caterpillar.  If 
w«  are  right  in  this  suggestion,  Us  discovery  is  certainly  an  Interesting 
one,  as  It  would  present  an  evidence  of  the  existence  of  Lepidopleroui  In- 
sects, St  a  much  earlier  period  In  our  world's  history  than  has  hitherto 
becD  sospected."  It  was  found  near  the  base  of  the  Coal-measures.  Hor- 
rts,  Illinois. 


ENTOMOLOGICAL    CALENDAR. 


It  should  be  remembered,  that,  unless  otherwise  stated,  the  dates  given 
In  the  Calendars  apply  to  the  Northern  States,  especially  New  England, 
the  same  species  appearing  earlier  southward. 

Among  the  Injurious  hymenoptcra,  which  abound  late  fn  this  month,  is 
the  Rose  Saw-fiy  {Sflanilria   roias)  fIr.  1. 

and  iS.  ixratt.  The  eggs  are  thcg 
laid,  and  the  lost  of  Jane,  or  early 
in  Jnly,  the  slug-like  larviB  mature, 
snd  the  perfect  Insects  fly  In  Jnly. 
Varlons  Gall-flies  now  lay  their 
eggs  In  the  buds,  leaves,  and  stems 
of  CMkB,  maples,  raspberries,  and 
blnoberry  and  other  plants. 

DIpteronsGall-flicsare  nowlaylttg  1 
tbelr  eggs  In  cereals.     The  Hesslan- 
fly   (^Cteidontyia    dettrtictor.    Fig.  1) 
has  two  broods,  the  fly  appearing  both  In  spring  and  antnmn.  The  fly  lays 
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tnenty  or  thirty  Eitgs  In  a  crcasi^  in  the  lenrof  Uie  young  plant.  In 
foQr  days.  In  warm  weather,  tbcy  Latch,  and  the  palf-reil  larvic  " 
down  the  leal,  working  their  way  In  between  It  uuil  the  muln  stitUt.  pua- 
ing  dowDward  till  they  come  to  a  Joint.  Just  above  which  they  ivin>lii,  a 
little  below  the  surfiice  of  the  ground,  with  the  head  Uiwanls  tli<>  root 
of  the  plant.  Here  Ibcy  Imbibe  the  sap  by  auetion  alone,  uoil.  by  iho 
Bhnple  preaiure  or  their  bodies,  bt^eome  Imbi^dded  In  the  side  oC  the  Mem. 
Two  or  three  lorvos  thus  tmljcdded  acrve  to  weaken  the  plant,  and  cans« 
It  to  witlier  and  die.  The  sccoud  brood  or  lan'o;  remains  tliruugh  the 
winter  in  the  flux-seed,  or  piipariam.  By  turning  the  Htuliblc  with  the 
plough  Id  the  autamn  and  early  spring.  Its  puparlum  may  be  deslroy«d. 
and  thus  Its  ravages  may  be  checked.  (Kig.  1  represents  the  ftnialBi 
which  Ib  about  one-fourth  as  large  as  a  mosquito:  a,  the  larvat  b,  Ibe 
pnpa;  and  c  represents  the  Joint  near  tJie  ground  where  the  mnggota 
live.)  The  same  may  be  said  of  the  Wheat-mldge  iVecidomtta  IrUkf), 
which  attacks  the  wheat  In  the  ear,  and  which  transforms  an  incb  dwp 
beneath  the  surfMe. 

Among  the  butterflies  which  appear  this  month  arc  the  Tumip-bottar- 
fly  {Fantia  oleracea),  which  lays  its  eggs  the  lost  of  the  mouth.  The  Cggt 
hatch  In  a  week  or  ten  days,  and  In  about  two  weeks  the  larva  chongm  to 
a  chrysalis.  Thanaot  juvenalia  and  T.  BrUo  fly  late  In  May.  The  cMer- 
plUars  live  on  the  pea  and  other  p^ilionaceous  plants.  TIterta  jjubunt- 
lana,  T.  .VijiAon,  and  other  species  fly  In  dry  sunny  flelds,  some  In  April. 
Arggnnia  Myrina  flies  from  the  last  of  May  tbroiigli  Juuc,  and  «  •seoad 
brood  appears  In  August  and  September.  Vaiiaaa  J-album  lUid  V.  Mer- 
Togaiionit  appear  in  May,  and  again  in  August  and  6ept«inber.  Tbt 
caterpillars  of  the  latter  species  live  on  the  elm,  lime,  and  hop-rliw. 
Brapia  comma  also  feeds  on  the  hop.  Atgpla  S-madilata  Hies  at  thl* 
time,  and  in  August  its  larva  IVieds  on  the  grape,  Sphinx  yunliia,  S.  Cvi- 
olina,  and  other  Sphinyet  and  Seaia  (the  Clenr-wioged  Huth),  appear  the 
last  of  May.  Araia  Arge,  A.  virgo.  A.  pbalerata,  and  other  species,  Oy 
(Voin  the  last  of  May  through  the  summer.  Hyphantria  Irztor,  the  Fall* 
weaver.  Is  foand  In  May  and  June.  The  moth  of  the  Salt-marsb  Cater* 
pillar  appears  at  this  time,  and  various 
-worms  {AgrfCis)  alrannd,  hiding  iu 
the  daytime  under  stones  and  sticks.  | 
,  while  various  TIncids  and  Tor- 
I  trices,  or  Leaf-Tolling  Cftterplilors.  bo- 
3  gin  to  devonr  tender  leaves  and  buds 
'  and  opening  blossoms  of  flowers  aud 
fruit  trees. 
The  White -pine  Weevil  (Pimorfw 
itrohi.  Fig.  2  a.  larva  1  Flg.26,  pupa;  and  Fig.  2.  beetle]  files  abmit  In 
warm  days.  We  have  fonnd  its  burrows  winding  Irregularly  ovar  Uw 
Inner  surface  of  the  bark  and  leading  into  the  sap-wood.  Racli  c«l 
which  il  hyberuatcs,  Iu  the  middle  of  March,  coulalus  the  yellowlsb** 
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Ibotless  grab.  Early  in  April  it  changes  to  a  pupa,  and  a  month  after  the 
beetle  appears,  and  in  a  few  days  deposits  its  Qgg  under  the  bark  of  old 
pine  trees.  It  also  oviposits  in  the  terminal  shoots  of  pine  saplings, 
rig.«.  dwarfing  and  permanently  deform-  Fig.  4. 

ing  the  tree.  Associated  with  this 
weevil  we  found  the  smaller,  round- 
er, more  cylindrical,  whitish  grubs 
of  the  Hylurgus  terebrans  (Fig.  8),  . 
which  mines  the  inner  layers  of  the 
bark,  slightly  grooving  the  sap- 
wood.  Later  In  April  it  pupates, 
and  its  habits  accord  in  general  with  those  of  Pis- 
sodes  strobi.  Another  Fine-weevil  {Hylobiua  palesj  Fig.  4)  also  abounds 
at  this  time. 

Cylindrical  bark-borers,  which  are  little  round  weevil-like  beetles,  are 
now  flying  about  flruit-trees,  to  lay  their  eggs  in  the  bark.    Associated 
with  the  PiModeSf  we  found  in  April  the  galleries  of  Tomicus  pini,  branch- 
ing cot  Arom  a  common  centre.    They  are  filled  up  with  fine  sawdust,  and, 
Tig.  5.      acbording  to  Dr.  Fitch,  are  notched  in  Fig.  6. 

the  sides  *Mn  which  the  eggs  have 
been  placed,  where  they  would  remain 
undisturbed  by  the  beetle  as  it  crawled 
backwards  and  forth  through  the  gal- 
lery."' These  little  beetles  have  not  the 
long  snout  of  the  weevils,  hence  they 
cannot  bore  through  the  outer  bark,  but 
enter  into  the  burrows  made  the  preceding  year, 
and  distribute  the  eggs  along  the  side  (Fitch). 
Another  Tomictu,  more  dangerous  than  the  preced- 
ing, fbeds  exclusively  in  the  sap-wood,  running  solitary  galleries  for  a 
distance  of  two  inches  towards  the  centre  of  the  tree.  We  figure  Tom- 
icus xylographuB  Say  (Fig.  5).  It  is  the  most  formidable  enemy  to  the 
white  pine  In  the  North,  and  the  yellow  pine  in  the  South  that  we  have. 
It  also  files  in  May.  Ptinusfur  (Fig.  6)  is  now  found  in  out-houses,  and 
is  destructive  to  cloth,  ftirs,  etc.,  lesembling  the  Larder-beetle  (Dermes- 
tea)  in  its  habits.    It  is  fourteen-hundredths  of  an  inch  in  length. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


-•o*- 


Academy  of  Natural  Sciences.  Philadelphia^  Oct.  1,  1867. — Dr. 
Hays  exhibited  a  fine  specimen  of  Malachite ;  he  also  exhibited  several 
specimens  of  hair  trom  Albino  negroes.  Dr.  Leidy  spoke  of  the  white 
Albino,  and  mentioned  that  the  term  ''wool"  was  a  misnomer  as  applied 
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to  the  bair  of  tbe  negro;  the  dlETereDCCS  bctwet^ii  Ibe  races  belti{f  i 
pcrtalnlug  to  the  form  of  the  shaft. 

Ort.  laih.  —  Dr.  E.  Cones,  U.  S.  A.,  presented  a  paper  entitled.  "  Hnta 
ou  a.  Collection  of  Mftramftls  from  Arizona."  Trof^Hsor  ll»lm«B.  of 
Charleston,  exhibited  speclmL-Ds  of  rossil  remains  of  cxilnct  Anil  recent 
Knlmuls,  Accompuuied  by  bones  of  mnn,  with  poctury-  stone  arron-bcada, 
tnil  liatchetit  Troai  the-  poBtpliocene  strata.  Hu  uIbo  culled  itteatlon 
lo  the  geology  of  the  Cbarleaton  basiu.  ProlVissor  Lclily  miule  Homo  R- 
niarks  in  contlnnaLloD  of  the  subject  j  also  noticed  cases  where  the  soft 
tisanes  ofextlnct  animals  have  been  preserved. 

Ort.  Hid Professor  Wood  presented  some  remarks  on  n  tyesb-waler 

alga  from  the  thermal  springs  la  Mono  county,  Colirurnls,  which  was 
said  lo  grow  In  WHi«r  having  a  temperature  of  from  lao"  to  136"  K. 

A  paper  was  read  entitled.  "  Notes  on  a  Collection  of  Caliromlnn  Myrl- 
apoda,  with  the  description  of  a  new  Lithobiiu  from  Illinois,"  by  llontlo 
C.  Wood.  Jr. 

O'U.  20ih.  —  Mr.  layman  exhibited  a  map  of  the  Pennsylrania  coal  ns 
gions,  accompanied  by  remarks  on  the  conglomerate  formation  of  SuUl- 
Ton  county :  he  also  called  allcollon  to  the  bending  of  a  limestone  poat 
hy  its  own  weight,  the  Mpeclmen  now  being  In  the  collection  of  tbc  Acad- 

.Vue.  6IA.  — Dr.  Leidy  directed  the  attention  of  the  members  lo  B  sped- 
men  of  a  fbssil  Pcccat^,  Dicocylui  itiuutus  Leldy.  Profbssor  Cope  ei- 
hlblted  teeth  of  a  new  Cretacean,  Squalodoa  mrato  Cope ,  specimens  of 
the  jaw  of  the  Sqiialodon  allanticat  Cope ;  also  many  hones  of  a  n^w 
whale,  which  was  named  Megaplera  brachychlra  Cope,  with  other  rossili 
from  the  Miocene  formation  of  Charles  county,  Maryland. 

JVun.  121J1.  —  Professor  Cope  read  a  paper  entitled,  "An  addition  to  tht 
VerUbrate  fauna  of  tiie  Miocene  pc-rlod  of  the  United  Sintc*."  Dr  Leldj 
read  a  letter  from  Professor  llayden,  describing  the  Lignite  beds  of 
l-aramy  plains.  Professor  Cope  spoke  of  the  formation  of  natum]  eoki 
which  he  had  obsen-ed  in  Eostom  Virginia.  Dr.  LcContc  made  rmiarkih 
Illustrated  by  specimens,  upon  the  tertiary  conl-beds  of  New  Mexico  In 
the  vicinity  of  the  Bocky  Mountains,  and  the  Cretaceous  coal-beds  of  iIm 
Itio  Grande  vnlleys.  Both  regions  were  regarded  1>y  bim  as  capable  of 
supplying  abundant  IXiel  fbr  railroad,  metallurgic,  and  manufiicuiTlDg 
purposes.  He  also  mentions  beds  in  Che  vicinity  of  Denver  of  frwl 
thickness,  Trom  eleven  to  sixteen  feet,  IVec  from  Impurities. 

BosTox  Society  of  Natvral  Bistort.  On.  IS,  1807.  — Prof.  AjcaMJt 
remarked  upon  the  antiquity  of  man.  He  said  that  flfty  yt^ars  ago 
both  the  learned  nnd  unlearned  believed  they  possesserl  a  tmstwof 
chronology  of  human  historj'.  Historians  struck  tbe  flrst  blow  ■ 
assumption  by  their  researches  into  tlie  suceesKlve  dynasties  ■ 
ruled  over  Egj-pt.  Tlielr  lead  was  quickly  Ibllowed  In  the  dlflbr^ 
partraents  of  science,  until  now  we  arc  forced  to  enst  aside  tit«  ■ 
bclit-fs  and  construct  our  chronology  from  a  new  and  Independents 
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Twelve  years  ago,  Ferdinand  Keller,  of  Zurich,  by  his  examination  of  the 
lake  deposit!)  of  Switzerland,  brought  to  light  proofs  of  the  existence  of 
races  of  men  with  new  characters  of  civilization.  These  discoveries 
astonished  the  world,  and  have  since  given  rise  to  a  new  science,  new  so- 
cieties, and  new  museums.  Humanity  is  now  connected  with  geological 
phenomena. 

Formerly  the  presence  of  such  large  mammals  as  the  Elephas  primi- 
genius,  Rhinoceros  tichorinus,  Bos  primigenius  and  Ursus  spelaeus,  was 
considered  the  dividing  line  between  geological  und  human  history,  — 
now  the  extensive  researches  of  such  able  naturalists  as  Lartet,  Von  Bacr, 
RQtimeycr,  and  Brandt,  have  proved  that  these  quadrupeds  were  once 
contemporaneous  with  man.  The  question  before  us  is  whether  we  can 
establish  a  successive  chronology  of  events  since  the  appearance  of  these 
animals  upon  the  earth.  Brandt  has  attempted  to  show  that  they  were 
liTing  within  the  historical  period,  and  has  argued  thereA-om  that  the 
native  cattle  of  Europe  were  developed  fVom  the  Bos  primigenius.  The 
argument  for  their  recent  extinction  is  drawn  fk'om  documents  hitherto 
partly  unknown,  because  written  in  the  Sclavonic  tongue ;  these  represent 
the  existence  of  Bos  primigenius  in  the  forests  of  Lithuania  and  Poland 
op  to  the  11th  and  13th  centuries.  The  presence  of  Cervus  megaceros  in 
the  marshes  of  Europe  up  to  the  14th  century  is  also  made  probable. 

There  is  no  doubt  that  the  fauna  of  the  diluvial  deposits  and  of  the 
European  caves  consisted  of  animals,  some  of  which,  at  least,  had  a 
circnmpolar  geographical  distribution,  and  that  the  southern  limits  of 
animals  now  living  in  the  polar  regions  was  once  much  greater  than 
now ;  remains  of  the  reindeer  have  been  found  all  through  France  to 
the  Pyrenees  and  in  Southern  Germany.  We  find  that  these  mammals 
had  intimate  relations  with  the  ice  period,  and  it  becomes  necessary 
Ibr  us  to  investigate  the  extent  of  the  ice-flelds  at  the  time  when  the 
glacial  period  was  at  its  height.  Professor  Agassiz  believed  that  the 
changes  in  extent  which  our  ice-flelds  have  undergone  during  successive 
periods,  would  fbmish  us  with  data  for  our  chronology.  In  America, 
the  icc-llclds,  at  the  time  of  their  greatest  extension  with  indefinite 
limits,  reached  the  82d  degree  of  north  latitude.  In  Europe  they  extended 
as  fiir  as  the  plains  of  Lombardy.  Subsequent  to  this  came  a  limited 
glacial  period,  in  which  the  Southern  and  Middle  States  were  freed  fVom 
glaciers,  but  ftom  Maine  westerly  the  country  was  still  ice-bound.  Du- 
ring a  third  period  the  ice  retreated  to  the  northern  shores  of  Lake 
Superior  and  the  slopes  of  Mt.  Katahdin,  while  in  a  fourth  period,  the  one 
before  the  present,  the  continent  was  clothed  with  vegetation  up  to  the 
hilly  parts  of  Canada. 

In  answer  to  the  question  whether  we  had  any  means  of  connecting 
chronology  with  these  facts,  it  might  be  stated  that  none  of  the  cave 
animals  or  the  large  mammals  which  have  been  mentioned,  have  been 
proved  to  exist  prior  to  the  time  of  the  greatest  extent  of  the  ice-flelds, 
and,  as  it  can  no  longer  be  doubted  that  man  lived  contemporaneously 
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with  these  animals,  he  believed  that,  with  the  waning  of  the  ice-perfod, 
began  the  era  of  primeval  man.  In  the  successive  epochs  of  the  Ice,  in* 
dicated  by  the  retreating  ice,  we  have  a  relative  chronology ;  when  we  aak 
for  more  specific  statements  of  age,  we  find  ourselves  at  once  at  a  lOM 
for  an  answer.  Some  indications  might  be  seen  in  the  abrasions  of  rocks 
of  unequal  hardness,  and  instances  were  cited  in  illustration  of  this. 

In  the  course  of  the  discussion  which  followed  these  remarks,  Professor 
Agassiz  said  he  hoped  for  great  results  fh>m  the  investigations  now  un- 
dertaking in  our  own  country,  and  believed  that  marks  of  the  reindeer 
would  yet  be  found  in  the  Carolinas. 

CORRESPONDENCE. 

J.  H.  F.,  New  York. — There  is  unfortunately  no  complete  work  on 
American  Cryptogamlc  Botany.  For  works  on  Lichens,  however,  see 
the  Naturalist,  Vol.  I,  p.  826.  You  will  find  the  English  works  of  Mr. 
Cooke,  noticed  in  this  number,  very  uscfUl. 

F.  W.  W.,  Concord,  Mass. — There  is  no  complete  American  work  on 
Taxidermy.    See,  however,  Naturaust,  Vol.  I,  p.  160,  321. 

O.  F.,  Needham  Plain,  Mass. — For  works  on  American  Entomology, 
see  Naturaust,  Vol.  I,  p.  160,  441,  and  the  last  number.  Subscriptions 
to  **The  Guide  to  the  Study  of  Insects,"  which  will  be  published  in  the 
autumn,  may  be  sent  to  us. 

L.  A.  R.,  Bucks,  Ohio. —  The  specimen  you  inclose  is  a  fossil  gigantic 
Club-moss,  Lepidodendroriy  which  occurs  abundantly  in  the  shale  inclos- 
ina:  coul-bcds.  Specimens  from  your  region  would  be  very  acceptable. 
The  Kangaroo  Mouse  you  speak  of  is  the  Jaruhts  HudsonicuSy  an  animal 
well  known  as  inhabitin<^  nearly  all  the  United  States.  The  species  of 
Dipodomifs,  to  which  Dr.  Coues  refers  in  his  papers  in  the  Naturaust,  as 
"Kangaroo  Rats  and  Mice,"  arc  not  known  to  occur  east  of  the  Missis- 
sippi. 

N.  T.  T.,  Bethel,  Me.— The  substance  to  which  you  refer  is  the  fresh- 
water Sponge  {Spongilla  fluviatilis).  It  occurs  commonly  in  the  ponds 
and  sluggish  brooks  and  rivers  of  Maine,  and  southward. 
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THE    WARBLERS. 

BY  T.   MAUTIX  TUIPI'E. 

Of  all  the  various  tribes  of  tlie  feathered  race  tliat  pour 
into  the  Northern  and  Middle  States  every  spring,  there 
is  not  one  that  will  compare  in  beauty  of  plumage,  and 
exquisitcness  of  form,  with  the  family  of  the  Warblers 
(SylvicoUdce).  Combining  all  that  we  admire  in  birds,  and 
visiting  us  only  in  the  most  delightful  season  of  the  year,  it 
is  no  wonder  that  they  have  been  so  much  praised  and  ad- 
mired. And  yet  they  are  very  imperfectly  known ;  even 
the  specific  rank  of  some  of  them  seems  scarcely  to  be 
established ;  while  the  breeding  habits  of  many  are  as  little 
known  now,  as  they  were  in  the  days  of  Audubon  and  Wil- 
son. Of  late  years,  however,  nmch  has  been  accomplished 
in  this  direction;  and,  before  long,  we  may  hope  to  become 
as  well  acquainted  with  all  of  them,  even  the  rarest,  as  we 
now  are  with  the  common  yellow  warbler. 

Although  some  of  the  warblers  are  undoubtedly  very  rare, 
their  gcneml  scarcity  has  been  much  exaggerated.  That  this 
should  have  been  so,  fifty  years  ago,  is  not  surprising,  w^hen 
we  consider  the  extremely  short  period  during  which  most 
of  them  are  found  with  us,  sometimes  not  exceeding  two  or 
three  days.     In  some  instances,  I  have  known  a  particular 

Entered  neeonMiiff  to  Act  of  Oonjrress,  In  the  year  18(!a,  bv  the  Peaiiody  Academy  of 
SciBXCE,  lu  tlte  Clerk*B  l^co  of  the  Dkitrlct  Court  of  the  Dbtrlct  of  Mo^iMicbusetts. 
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species  to  be  extremely  aliiuulaiit  during  a  single  forenoon^ 
while  scarcely  a  single  individual  was  to  be  seen  durinjy  the 
rest  of  the  spring,  so  quickly  do  they  come  and  go.  But  tliat 
this  should  still  be  the  ciise ;  that  errors,  which  were  made, 
perhaps  unavoidably,  by  Audubon  and  Wilson,  should  still 
be  perpetuated,  is  a  matter  of  surprise  and  regret.  Some 
species  are  much  more  abundant  now  than  they  were  iu  the 
days  of  the  older  ornithologists,  and  some  probably  scai-cer. 
Thus,  both  Audubon  and  Wilson  mention  the  chestnut-sided 
warbler  as  one  of  the  rarest  of  all,  whereas  it  is  now  very 
abundant.  Another  general  error  was,  in  stating  that  they  all 
withdrew  to  the  far  north  to  breed.  There  are,  probably, 
very  few  of  the  species  that  enter  the  New  England  States 
that  will  not  be  found  to  raise  their  young  in  some  part  of 
its  territory,  large  portions  of  which  have  not  as  yet  l)een 
scientifically  explored.  Little  attention,  likewise,  seems  to 
have  been  paid  to  their  notes  and  songs ;  and  many,  even, 
who  are  entitled  to  be  ranked  among  the  highest  of  our 
sonirsters,  have  been  considered  as  destitute  of  musical 
ability  altoircthcr.  The  warblers  have  always  been  favorites 
of  mine,  and  I  have  paid  much  attention  to  their  habits  and 
notes,  particularly  the  latter.  In  the  following  brief  sketch 
it  is  my  intention  to  giv^e  a  short  account  of  each  of  the 
memb(»rs  of  this  interesting  family,  and  to  notice,  more 
especially,  such  particulars  as  are  not  generally  known,  in 
regard  to  their  songs,  as  have  fallen  under  my  observations. 
Th(^  Pine-creeping  Warbler  {Dendvolcu  pinus)  is  the 
first  of  the  family  to  visit  us  in  the  spring,  and  arrives,  in 
my  locality  in  the  latitude  of  New  York,  about  the  first  of 
April.  I  have  never  known  it  to  be  very  abundant,  though 
it  is  seldom  scarce.  It  affects,  principally,  the  evergreen 
woods,  but  is  often  met  with  in  other  places.  Its  song,  or 
rather  note,  for  it  can  scarcely  be  said  to  have  a  song,  is  a 
rapid  chatter,  quite  different  from  that  of  any  other  warbler, 
though  it  bears  some  resemblance  to  that  of  the  Myiodioctes 


THE   WARBLERS.  171 

Soon  after  the  pine-warbler  has  arrived,  generally  not 
more  than  four  or  live  days,  the  Yellow  Red-polled  Warbler 
{^D.  palmarum)  makes  his  appearance.  Not  very  familiar, 
and  yet  not  shy,  they  betake  themselves  to  the  dccidii- 
ous  woods,  where,  in  numerous  companies  or  small  parties, 
they  spend  a  couple  of  weeks,  and  then  pursue  their  journey 
north.  I  have  never  heard  them  utter  any  other  notes  than 
a  shaq)  "chuck,"  and  a  low  chirp,  which  seems  to  be  com- 
mon to  all  the  family,  and  can  scarcely  be  distinguished  iu 
the  diflferent  species.  Unlike  the  other  members  of  the  par- 
ticular subdivision  of  the  family  to  which  tliey  belong,  the 
Wood- warblers  (Sf/lvicolece) ^  they  often  descend  to  the 
ground,  where  they  run  about  with  as  much  agility  as  the 
Maryland  yellow-throat.  Another  peculiarity  which  char- 
acterizes them  is  the  habit  they  have  of  jerking  their  tails,  in 
the  same  way  as  the  pewee,  though  they  do  not  do  it  nearly 
so  often  as  that  bird  does.  In  October,  they  return  in  large 
numbers,  dwelling  now  in  the  open  fields  and  woods  indiffer- 
ently.    They  are  the  last  of  their  tribe  to  leave  us  in  the  fall. 

The  Yellow-crowned  Warbler  (D.  coronata)  arrives  about 
the  time  that  the  preceding  species  is  leaving  us,  from  the 
fifteenth  to  the  twentieth  of  April.  This  is  one  of  the  most 
abundant  and  familiar  of  the  class.  It  has  a  very  sweet 
song,  or  warble,  which  it  utters  at  short  intei'vals  in  the 
early  morning ;  its  habits  are  too  well  known  to  require  any 
farther  notice. 

Another  bird  of  this  family,  differing  in  name  as  well  as 
in  general  appearance  from  its  associates,  is  the  Black  and 
White  Creeper  (Mniotilta  varia),  which,  althoui^h  a  creeper 
by  name,  is  a  true  warbler.  It  arrives  about  the  twentieth 
of  April,  and  although  most  of  them  pass  fartlua*  north  to 
breed,  many  spend  the  summer  with  us.  Its  breeding  habits 
are  well  known;  and,  from  various  causes,  it  is  one  of  the 
most  favorite  of  the  cow-blackbird's  adopted  nurses.  I  once 
found  a  nest  of  this  bird  with  eight  eggs  in  it,  Jive  of  which 
were  those  of  the  cow-bird,  and  the  other  three  her  own. 
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There  wiis  much  dispiiU-  among  ornithologlsls  some  time  ^o 
fts  to  whothor  the  cow-hird  ever  Inid  iDurtt  than  oiii^  «g^  in 
the  snuK;  nest.  It  was  liiiiilly  itdniittcl  thiit  there  were  M^me- 
tiiiies  two  placed  in  the  eauio  nest,  but  timt  one  of  theac 
usiijilly  pifived  ahurtivu ;  the  tivc  eggs  that  I  found,  however, 
wurv  iill  suimd,  and  ha<1,  itppiiieiitly,  liecii  Imt^-hing  for  (tome 
<faiy8.  Professor  Uaird,  of  the  Siiiitlisoniaii  Instil iitioti,  in- 
formed me.  that,  in  t'oni|jriuy  with  Dr.  Brewer,  ho  fouud 
thrff.  eggs  ill  !i  nest  of  the  creciwr,  and  rluit  they  considtrcd 
it  tt  very  oxtnioi'dinary  circumstance.  This  bird  is  no  well 
known,  that  it  is  scarcely  necessary  to  speak  of  its  noteft,  nf 
which  it  possessos  quite  a  variety.  Its  most  fre<]ueut  DOtu, 
in  iiprin!;,  is  a  very  tino,  almost  shrill  song;  but  besides  this, 
it  soiiietinies,  though  i-arely,  gives  utterance  to  a  Buft,  liiiuid 
warble,  quite  like  that  of  the  redstart. 

It  is.  perhaps,  sujx-i-liuons  to  spcnk  of  the  Yellow  "VVarbler 
(Z>.  a^liva).  This,  as  is  well  known,  is  the  cnminoiieHt  and 
most  fitmiliar  of  all  it:i  family ;  and,  spending  (he  spring  and 
summer  with  us,  all  its  habits  have  long  licen  known.  1 
cannot  l)nt  tliink,  however,  that  sufficient  jnstioit  has  not 
Ijcen  done  t^)  its  song.  Some  authors  even  seem  to  lie  iguo- 
mnt  of  the  fiict  that  it  has  a  song  at  all.  only  giving  it  credit 
for  its  rather  harsh,  hut  clianK'teristic  spring  note.  It  has, 
however,  a  trne  nj/lvicoline  warble,  which  is  sufficiently 
pleasant  in  it»olf,  hut  derives  additional  interest  from  it» 
lieing  heard  late  in  summer,  lung  after  nil  other  Itirds,  cxoept 
the  vircos.  have  censed  to  sing.  During  the  latter  part  of 
July,  and  all.  through  August,  the  yellow  warbler  may  be 
heard  singing  in  the  early  nnn'ning.  or  in  the  twilight;  aiid 
bis  sweet,  licpild  notes,  pleasing  na  they  always  were,  bol 
which  were  scarcely  noticed  at  all  in  May  and  June,  in  the 
concert,  of  finer  and  louder  voices,  now  sound  doubly  sweet 
amid  the  silence  that  reigns  aniotig  the  feathered  choir. 

The  Black-throated  Bine  Warbler  f  D.  Conaelenmti)  arrives 
about  the  first  week  in  May,  and  takes  up  his  qiiaTtcrs  in  the 
low  and  swampy  woodlands,  where  he  liuds  Ms  insect  prey 


THE   WARBLERS.  173 

abundant.  The  females  arrive  some  time  after  their  mates, 
and  stay  later ;  indeed,  this  seems  to  be  the  case  with  all  the 
warblers.  They  stay  during  the  whole  month,  remaining 
longer  than  almost  any  other  species.  On  their  iirst  appear- 
ance they  have  no  note  but  a  simple  chirp,  but  just  l>efore 
they  leave  us,  the  males  have  a  singular  drawling  song  of 
four  or  five  notes.  They  pass  here  again  in  the  fall  on  their 
southern  migration  about  the  first  of  October,  and  arc  both 
at  this  time  and  in  the  spring  quite  abundant. 

The  Black-throated  Green  Warbler  (Z>.  viretis).  This 
spedes,  rarer  than  the  former,  though  still  not  at  all  scarce, 
aiTives  about  the  same  time.  It  far  excels  the  former 
species  in  its  song,  which  is  varied,  sweet,  and  not  inferior 
to  that  of  any  of  the  Sf/lvicoleoe.  In  autumn,  they  come 
down  to  us  from  the  north  along  with  the  black-throated 
blue  warblers,  or  else  a  little  earlier,  and,  after  remaining  a 
short  time,  move  off  to  the  south. 

The  Chestnut--sided  Warbler  (Z>.  Pennsylvanica)  is  one 
of  the  most  beautiful  members  of  its  class.  It  Wiis,  if  we 
may  trust  the  accounts  given  to  us  by  Audubon  and  Wilson,  a 
rare  species  fifty  years  ago ;  now,  however,  it  is  one  of  our 
commonest  warblers.  In  some  seasons  it  is  excessively 
abundant,  at  others  not  as  much  so ;  but  it  is  never  very 
scarce.  Its  stay  with  us  in  the  spring  is  usually  very  short, 
the  main  body  not  remaining  more  than  two  or  three  days. 
WTiile  on  its  spring  visit  it  has,  occasionally,  a  very  ple:isant 
song,  which  it  utters  at  short  intervals,  in  the  early  morn- 
ing. 

Somewhat  resembling  the  chestnut-sided  warbler  in  its 
coloring,  but  very  different  in  its  habits,  is  the  Bay-breasted 
Warbler  (Z>.  castanea).  It  is  one  of  the  last  to  arrive,  and, 
owing  to  the  fact  that  by  that  time  the  foliage  is  pretty 
dense,  and  that  it  makes  but  a  short  stiiy,  it  is  not  very  often 
seen.  It  is  not  quite  so  active  as  the  other  warblers,  and 
keeps  more  on  the  lower  boughs,  seldom  ascending  to  the 
tops  of  the  trees.     Early  in  the  fall,  about  the  middle  of 
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S'jitoinluT,  it  returns,  imd.  iissooiatcd  willi  iho  lilaik-pollt-d 
WiirliltTS  iu  liipge  caiii))aiiic8,  liuimts  the  groves  uuil  wowi», 
bctii^  now  iitiii'G  Ikmilini'  than  in  the  spring,  aii<]  far  more 
iibuuUant.  Tlie  young  are  totally  diflri-oiit  in  llicir  colm-i 
from  thi'  adults,  mid  so  closely  ifaemblu  the  young  of  tbu 
black-poljt^d  warliler,  that  it  is  oitcu  very  ditHcult  to  dtirtin- 
guiish  Ihi'iu  apart.  I  have  never  heard  tJieir  spring  lova- 
noUis ;  in  full,  they  have  a  fiiiiit  chirp. 

The  Coiiuocticut  Warbler  { Ojiororiiia  nffiliii)  is  one  of  the 
sonivest  of  the  fuinily.  There  are  some  pcctdiariliei*  idwut 
the  Imbits  of  this  bii-d  that  deserve  altetitioi).  Although  ex- 
cessively nirc  in  spring,  perhaps  more  so  than  any  other 
species,  it  is,  in  autumn,  quite  often  seen,  ut  least  in  tlii* 
loadily.  It  has  never  been  my  fortune  to  meet  with  one  in 
spring,  though  I  have  sceu  many  in  tho  fall ;  judging  frotn 
unulogy,  it  must  pass  through  the  Middle  ^tntes  iilong  with 
the  niouruing  warbler  toward  file  latter  part  of  May,  or 
beginning  of  June.  It  returns  late  iu  September,  and  r&- 
juains  but  a  short  time.  Of  its  habits  and  notes  I  knuw 
uothing,  except  that  in  autumn  it  frequents  low,  hutky 
swamjis,  such  us  the  Maryland  yellow-throat  chooses  for  his 
home,  and  utters,  at  times,  a  feeble  ehirp.  Why  it  should 
Ijc  so  exceedingly  rare  in  spring,  while  in  tho  full  it  i& 
comparatively  common,  I  can  scarcely  even  conjeetiire  s; 
perhaps  it  may  choose  a  did'erent  n»ute  for  its  iiurtlici 
migration  from  what  it  pursues  on  its  southern.  The  satm^: 
circumstance  may  be  noticed  in  the  migrations  of  moiiy, 
species,  though  in  a  much  less  marked  degree. 

The  Blue-winged  Yellow  Warbler  (JMminth 
nits)  is  one  of  that  subdivision  of  tho  warbler  family' 
the  "Worm-eaters,"  or,  in  scienlitie  language,  T'wTiii 
The  members  of  this  division  are  distinguished  ft 
typical  warblers  by  sharper  an<l  more  pointed  hilbf. 
plainer  colors,  oud,  as  a  rule,  by  comparatively  ban^b  tad 
unmusical  voices.  Their  habits  partake  more  of  the  virou 
diameter  than  the  others  ;  in  fact,  they  Itear  nearly  the 
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relation  to  the  Vireonidce,  that  the  Mf/iodioc(ce,  of  which  the 
green  black-capped  warbler  is  a  member,  do  to  the  Mtu^ci^ 
eapidcBy  or  Flycatchers.  The  l)lue-wingcd  yellow  warbler  is 
one  of  those  that  spend  the  summer  with  us ;  but  though  it 
is  quite  abundant  during  that  season,  I  have  never  been  for- 
tunate enough  to  discover  its  nest,  although  I  have  rei)eat- 
edly  seen  the  young  just  fledged.  It  arrives  al)out  the  tenth 
of  May,  and  takes  up  its  abode  in  the  closest  thickets  and 
underbrush.  Its  note  is  very  forcible  and  characteristic ; 
once  heard,  it  will  always  be  remembered.  It  is  a  rapid 
chirrup,  nearly  undescribable  in  words,  though  the  follow- 
ing syllables  bear  some  resemblance  to  it,  chuuchivh'k^'a're' 
jj^gjj/j^j^^  uttered  very  quickly.     It  leaves  in  August. 

The  Mourning  Warbler  (Geothlf/pis  P/uladelp/n'a)  is  a 
very  rare  species,  scarcely  less  so  than  the  Connecticut  war- 
bler. It  arrives  late  in  spring,  about  the  twenty-fifth  of 
May,  or  first  of  June ;  of  its  notes  and  habits  I  know  noth- 
ing, havinsr  onlv  seen  one  or  two  individuals.  This  and  the 
Connecticut  warbler  have  been  considered  by  some  orni- 
thologists to  be  identical,  but  they  are  undoubtedly  perfectly 
distinct. 

One  of  the  rarest  of  all  is  the  Cape  May  Warbler  (Z>. 
tigrind).  Like  the  preceding,  it  is  a  late  comer,  arriving 
generally  toward  the  end  of  May,  and  staying  a  very  brief 
period.  In  the  autumn  it  passes  here,  on  its  southward 
course,  about  the  twentieth  of  September.  Of  its  notes  I 
know  nothing,  except  that  it  has  a  faint  chirp  like  all  the 
other  warblers ;  and  of  its  habits,  nothing  worthy  of  par- 
ticular notice,  except  that  it  shows  a  preference  to  cedar,  and 
other  evergreen  trees. 

The  Green  Black-capped  Warbler  {Myiodioctes  ptmUus) 
is  one  of  those  belonging  to  the  section  or  genus  intermediate 
between  the  warblers  and  flycatchers.  It  is  very  much 
nearer  the  former,  however,  than  the  latter ;  and  it  is  a  matter 
of  some  little  surprise,  how  it  could  have  been  ranked  as  a 
flycatcher.     Audubon  says  that  it  passes  through  the  Middle 
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States  very  quickly  on  its  wiiy  nortbwunl;  hut  I  Imve  j 
it  from  tiip  iiiiietciMitli  to  the  thirtieth  ol"  ilay.  though  i 
in  abtiDilitiK-c.  It  keeps  low  tloH'ii  in  tlic  trar^,  iiikI  i»  foiul 
of  haunting  thickets  and  o|)en  binisli-ddds.  lis  urdiuac}' 
note  is  a  sharp  chirp,  but  occasioiiully  it  iiuiy  lie  1 
litter  a  loud,  rupiil,  cimttering  5ong.  which  it  rcpiuit«  a 
intervala.  It  is  dialingni!)h(<d  by  Its  activity,  evea  am 
oInBs  of  birds  prcemiueut  for  that  quality. 

The  Caniula  Warbler  (Mi/imliuctiMi  Canailensis)   twi 
to  tho  samo  genus  as  the  preceding,  and  like  it  ui 
classed  as  a  flycat^Jicr.     It  ai-rlves  about  the  middle  i 
along  with  the  greater  mass  of  warblers,  and  rcuiaiua  t 
tirst  of  June.     It  is  very  unsuspicious,  and  more  I 
its  habits  than  most  of  the  warblei-s.     With  niG,dii 
seasons,  it  is  exceedingly  abundant ;  at  others  it  is  t 
though  never  rare.     It  aflecta  the  lower  branches  prii 
and  is  always  very  active.     Its  song   is   one   of  tl 
agreeable  which  we  hear,  though  unfortunately  it  is  i 
beard  in  this  part  of  the  country. 

The  Blue  Warbler  (D.  cieritieu),  is  a  very  rare  i 
that  is  to  say,  in  the  New   England     and   Northem-I 
States,  its  natural  homo  being  the  south  and  the  t 
whi*re  it  is  extremely  abundant.     It  very  rarely  rcaclu 
New  England  States,  though  in  the  southern  parts  erf"  I 
sylvania  and  New  Jersey  it  sometimes  occure  in  consid* 
numbc-i-s.     In  a  "Catalogue  of  birds  ol>served  in  New 
Long  and  St:iten  Islands,  and  the  adjacent  itavU  < 
Jersey,"  by  Geo.  N.  Lawrence,  no  mention  of  it  is  I 
although  the  list  is  very  tull  and  com[)lete.  embrautng  | 
species  not  Iwfore  known  to  occur  in  those   looalitifit 
have  ouly  ouce  seen  it,  and  tiiat  was  on  the  nlntli  i 
when  I  saw  u  single  individual.     In  general  appeal 
resembled  the  female  black-throated  blue  warbler,  for  v 
indeed,  I  at  tirst  mistook  it.     It  had  no  note  of  any  kind. 

The  Maryland  Yellow-throat  (Geot/il;/pi»  tric/iati)   Iwluont' 
to  tho  GeotMr/jiea;,  or  Ground  Warblers,  su  nanied  I 
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they  show  a  marked  preference  for  the  ground,  seldom 
ascending  to  the  tops  of  the  trees  as  the  others  do,  but 
being  always  found  in  the  low  thickets  and  bushes,  or  even 
on  the  ground.  The  present  species  is,  perhaps,  the  best 
known,  and  most  familiar  of  all  its  tribe ;  indeed  it  could 
not  have  otherwise  obtained  its  familiar  name  of  "Yellow- 
throat."  It  is  scarcely  necessary  to  add  anything  concerning 
it ;  suffice  it  to  say,  that  it  holds  a  most  important  position  in 
the  woodland  choir ;  there  is  scarcely  another  bird  that  we 
should  miss  more.  Without  it,  tlie  thickets  and  coppices 
would  seem  almost  uninhabited ;  and  its  song,  simple  though 
it  is,  would  be  sadly  missed  in  August,  when  the  hot  sum- 
mer sun  has  silenced  the  wood-thrush  and  the  veery. 

The  Nashville  Warbler  (Hehnint/iophaffa  rujicapilla)  is,  in 
tiiis  vicinity,  quite  an  abundant  species.  It  arrives  about 
the  twentieth  of  May,  and,  after  staying  a  very  short  period, 
proceeds  northward.  During  its  stay  it  is  shy  and  retiring, 
frequenting  the  tops  of  forest  trees ;  occasionally  it  may  be 
seen  in  orchards,  and  in  the  trees  lining  the  brooks  and 
swamps.  It  returns  about  the  last  week  in  September, 
remains  a  few  days,  and  then  moves  off  to  the  south.  It 
has  quite  a  fine  song,  which  resembles  that  of  the  yellow 
warbler  more  nearly  than  any  other.  Many  of  the  warblers 
have  songs,  so  closely  resembling  each  other,  that  it  is 
impossible  to  describe  them  accurately  in  words,  though  they 
can  at  once  be  distinguished  in  the  woods  by  the  practised 
ornithologist. 

The  Blue  Yellow-backed  Warbler  {Panda  Americana)  is 
one  of  the  smallest,  as  well  as  one  of  the  most  beautiful  of 
all.  Usually  very  abundant,  it  is  sometimes  mther  scarce, 
and  its  migrations  seem  to  be  somewhat  irregular.  It  arrives 
in  the  second  week  in  May,  and  remains  a  considerable  time 
with  us.  About  the  time  the  apple  and  pear  trees  are  in 
bloom,  it  is  most  abundant ;  and  any  one  visiting  orchards 
then,  is  sure  to  see  it  flitting  among  the  blossoms  like  a 
winged  gem,  the  dark  blue  and  gold  of  the  bird  contrasting 
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beautifully  with  the  pure  white,  or  dpHcate  pink,  of  tin' 
flowers.  Ill  tiutniiin,  it  is  one  of  the  tirst,  if  not  the  Kr»t.  to 
leave  it^  northern  abode  and  pass  through  the  Middl« 
States,  appealing  in  my  locality  nbuut  the  second  or  Uiird 
week  of  September.  After  haunting,  for  a  few  weeks,  tbo 
whito-birch  swamps,  it  moves  southwai'd,  just  as  the  bUck- 
throntcd  blue  warbler  is  aiTiving.  The  song  of  the  b!u«  ycl- 
tow-back  is  a  little  sharp  and  lisping,  yet  quite  varied,  and 
very  pleasant  to  Iw  heard. 

The  W'orra-cating  Warbler  {//e/mit/ienm  vprmipo)tiJi)  ia 
one  of  the  very  few  warblers  that  ai-c  plainly  attired,  yet  even 
it  can  innkc  some  preteusious  to  i>ereoaal  beauty ;  for  it  bag 
four  bands  of  jet-black  on  its  head,  and  a  dainty  suit  of  light 
buff  on  its  baek.  It  is  not  at  all  common,  arrives  in  the 
middle  of  May,  and  has  at  that  time  a  rapid,  chattering  note. 
It  always  keeps  near  the  ground,  is  fond  of  rustling  among 
the  dead  leaves  of  a  broken  bough,  and.  besides  its  chatter- 
ing song,  has,  in  June,  a  series  of  odd  not»>3  much  like  tlio»e 
of  the  whitc-brcastcd  nuthatch,  but  mtjro  varied  and  musical, 
though  hardly  entitled  to  be  called  a  song.  It  remains  with 
us  during  the  summer,  and  although  I  have  seen  it  diiriug 
the  breeding  season  evidently  collecting  food  for  its  young,  I 
have  uever  been  able  to  find  its  neat. 

The  Hooded  Warbler  {^M^^todioctes  mi(ratiui),  is  aeldom 
seen  as  far  north  as  the  neighborhood  of  Xew  Yctrk ;  in  New 
England  it  is  very  rare.  I  have  only  observed  two  or  throe 
individuals;  these  were  in  low  bushes,  and  socmcd  [uirticu- 
larly  active  and  restless.  Thoy  are  said  to  have  a  lively  sort 
of  worble,  though  I  have  never  heard  their  notes. 

Of  the  Prairie  Warbler  ID.  t/iscolor)  I  know  but  little. 
It  is  said  to  be  abundant  in  nmiiy  parts  of  New  Jersey  luid 
Ijong  Island,  and  to  breed  in  those  sections.  It  nrrivus  ia 
the  neighborhood  of  New  York  in  the  tii-st  week  in  Miiy,  and 
remains  till  the  autumn,  Ircquentiug,  in  spring,  th**  urchartU 
and  gardens,  and,  in  summer,  the  open,  deserted  fie 
pastures.  It  has  quite  a  variety  of  iitites,  souic  of  whicbj 
very  pleasing. 
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The  Biack-poIIcd  Warbler  (2).  striata) ,  is  the  last  of  the 
tribe  to  arrive  in  spring,  seldom  appearing  before  the  twen- 
tieth of  May.  It  is  a  familiar  species,  being  found,  while 
with  us,  in  gardens,  orchards,  and  in  the  vicinity  of  houses, 
as  well  as  in  the  woods.  It  is  extremely  active,  and,  when 
seen,  is  always  darting  in  and  out  among  the  branches,  so 
rapidly  as  almost  to  pain  the  eye  in  endeavoring  to  follow  it. 
In  the  fall  it  returns  very  early,  along  with  the  blue  yellow- 
backed  warbler,  in  the  middle  of  September,  from  which 
time  until  the  end  of  the  first  week  in  October,  it  is  very 
abundant.  The  young  are  then  so  much  more  numerous 
than  the  adults,  that  one  sees  twenty  in  the  immature  plu- 
mage, to  one  in  the  mature.  As  before  stated,  the  young  of 
this  bird  very  closely  resemble  those  of  the  bay-breasted  war- 
bler; 80  closely,  in  fact,  that  naturalists  are  puzzled  to 
decide  which  of  the  two  is  the  autumnal  warbler  of  Wilson 
and  Nuttall,  the  descriptions  applyiug  nearly  as  well  to  the 
one  as  to  the  other.  It  is  probable,  however,  that  Wilson 
did  not  distinguish  between  them,  or  else  considered  them 
merely  as  varieties  of  the  same  species.  His  detailed  de- 
scription of  Sylvia  autumnalis  will  certainly  apply  more 
nearly  to  the  bay-breast ;  but  when  he  comes  to  speak  of  its 
habits,  his  remarks  apply  to  the  D.  striata^  rather  than  to 
the  D.  castanea.  All  the  ornithologists  who  wrote  of  the 
autumnal  warbler,  mention  it  as  exceedingly  abundant  in  the 
fall.  The  black-poll  is  then  very  common,  as  well  as  in 
the  spring,  while  the  bay-breast  is  never  so.  Audubon,  and 
some  other  authors,  find  the  S.  autumnalis  in  the  young  of 
the  Hemlock  Warbler  (Sf/lvicola  parus)  ;  but  their  view  must 
be  incorrect,  if  the  aS'.  parus  is,  as  Professor  Baird  asserts, 
merely  the  young  of  the  Blackburnian  warbler.  During 
spring,  the  black-poll  has  a  faint  lisping  song,  of  four  or  five 
syllables  ;  in  the  fall,  only  a  faint  chirp. 

The  Blackburnian  Warbler  (D,  Blackburnice)  is  one  of 
the  most  beautiful  of  all  the  warblers,  for  none  can  show 
more  pleasing  coloi*s  than  the  omnge  of  its  throat  and  breast. 
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It   13  ft  BCiroe   specins,   niTiving   in    the    spcond    or 
week  ill  Muy,  and  rumiiiaiiig  till  tlie  tirst  of  June.     Id 
liabits  it  \»  shy  and  I'etti-ing,  hiding  itself  lu  tUe  thickest  I 
a^.     It  sometiDies  utt^^rs  an  agreeable  aoiig.     Accordio) 
Gimud,   it   bii«    been    Ibund    breeding   ueur   Williiii 
ilaaa. 

Another  warbler,  vying  iu  beauty  vritli  tlio  last,  i»J 
Bliick  and  Yellow  Warbler  {£>.  maculosa)  ;  and,  tu  i 
its  attructiveiiess,  its  song  u  no  less  pleasing  Xo  the  ear  I 
its  colors  to  the  eye.  Abimt  tiie  middle  of  May  it  ariii 
sometimes  iu  great  abundance,  and  again  in  very  &mnl1  uutn- 
bers,  ill  some  seasons  being  sciirccly  seen  at  all ;  iu  tall,  it  is 
uot  as  common  as  in  spring.  Its  notes  are  very  soft  and  mu- 
Bicrtl ;  like  the  vireoa,  it  sings  while  engaged  in  actively 
Bcarcbiug  for  food.  It  often  darts  after  its  prey,  iii  tlic  man- 
ner of  the  redstart,  spreading  its  tail  at  the  same  time,  oa  if 
to  exiiibit  its  beauty.  In  its  motions,  it  is  very  (juick. 
scarcely  less  ao  tUau  the  black-poll ;  in  its  choice  nf  abode,  it 
seems  to  have  uo  particuhir  preference,  haunting  alike  tbo 
woods,  orchards,  roadsides,  mid  gardens. 

The  Redstart  (,  Setfipha<fa  ruttcilla)  is  the  only  representa- 
live  we  have  of  the  Set^plmgeae,  a  sulxiivision  of  tlin  war- 
bler family,  noted  for  the  extreme  brilliancy  of  their  plumage. 
There  are  several  sjwcies  in  Mexico  and  the  a<l  jaceut  portions 
of  the  United  States,  but  only  one  ever  enters  the  Nmlheni 
or  Middle  States.  The  redstart  is  so  named,  it  is  suppnaod. 
from  the  color  of  Us  tail  (German  roth,  red  ;  and  ffrrl,  tail), 
and  no  more  appropriate  name  could  have  been  found  to  dis- 
tinguish it,  at  least  in  the  case  of  our  bii-d;  for  of  uH  its 
characteristics,  that  which  at  onoo  strikes  the  beholder,  on 
first  seeing  it,  is  its  broad  red  tail.  In  the  woods,  it  aui 
easily  be  reeogoizod,  however  far  otT,  or  however  niomenlaiy 
the  glimpse  one  catches  of  it,  by  the  peculiar  motion  of  the 
tail,  which  it  flirts  about  from  side  t«  side,  opening  and  slnit- 
ting  it  occasionally  like  a  fan.  Although  Wilson  slates  t 
the  redstart  rcmiiins  all  the  summer  in   Peuusylvi 
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that  it  breeds  there  in  abandance,  it  is  seldom  seen  in  this 
locality  after  the  end  of  June,  although  from  the  beginning  of 
May  until  that  time  it  is  exceedingly  common.  About  the 
first  of  September  it  reappears,  and  in  a  short  time  tecomes 
abundant,  remaining  so  for  a  few  weeks,  when  it  disappears 
again.  It  has  a  number  of  notes,  some  of  which  arc  very 
agreeable,  especially  its  spring  warble,  which  has  been  well 
described  by  Nuttall.  Its  peculiar  habits  are  too  well  known 
to  require  any  farther  comment. 

These  species  are  about  all  that  are  to  be  found  in  the  New 
England  States.  There  are  a  few,  however,  not  enumerated 
above,  that  occasionally  visit  them,  stragglers  from  their 
more  proper  places  of  abode.  Of  these,  those  that  are  most 
likely  to  occur  are  the  Kentucky  Warbler  ( Oporornis  for- 
mosus)j  which  has  been  discovered  on  Long  Island  several 
times;  the  Golden-winged  Warbler  {Ilebnbithophaga  clnij" 
soptera)j  which  undoubtedly  migrates  as  far  north  as  Massa- 
chusetts; and  the  Tennessee  Warbler  {IMminthoiyhaga  per^ 
egrina) ,  which  has  been  shot  in  the  neighborhood  of  New  York 
City.  The  Orange-crowned  AVarbler  {llelminthophaga  celata), 
is  also  said  to  have  been  found  in  Now  York  State ;  and,  of 
course,  may  occur  in  the  adjacent  parts  of  New  England. 
Its  occurrence  is  very  doubtful,  however,  and  is  still  a  subject 
of  dispute. 

It  would  scarcely  be  proper,  in  an  account  of  the  warbler 
family,  to  overlook  the  Water-thrushes  {Seiiirus)^  which  are 
now  generally  classed  among  the  Sylvicolece^  or  typical  war- 
blers, although  their  proper  place  in  our  systems  has  long 
been  a  matter  of  discussion.  Audubon  placed  them  among 
his  MotacilUnce,  or  wjigtails;  while  Wilson  regarded  them 
as  true  thrushes.  Wilson,  however,  is  not  to  be  relied  upon 
in  matters  relating  to  classification ;  he  excelled  as  a  descrip- 
tive natunilist,  but  not  as  a  systematist.  The  specific  rank  of 
the  water-thrushes,  or  wagtails,  now  seems  to  l>e  universally 
acknowledged;  and  there  can  be  little  doubt,  but  that  the 
position  assigned  to  them  by  Professor  Baird,  is  the  correct 
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one.  The  roason  whj"  they  wero  misuiitlorstood  ao  1 
seems  to  have  been  their  Uirffc  size  and  plain  colors,  i 
bijied  willi  a  certain  thrusb-like  niipoariiiice ;  they  arc,  how- 
ever, in  their  hiibits  and  notes,  true  warblers  ;  more  truly  6o. 
in  fact,  than  the  Verint'vorecp,  or  tlie  Geriffrlt/pett;. 

Our  commonest  sjieciea  is  tljo  Golden-crowned  Thrnsb 
{iSeiurnjt  mirorapiUns) .  It  appears  in  the  New  Kn^Innd 
States  in  the  first  week  of  May,  and,  taking  ii|i  its  ulKide  in 
the  thickest  woods,  soon  hoconies  abnndant  there.  It  nins 
along  the  ground  with  a  gracefnl,  wavering  gait,  wagging  its 
tail  all  the  while  as  if  to  preserve  its  balanec,  wbieh  secn» 
every  moment  about  to  be  overthrown.  It  often  mounts  to 
the  houghs,  from  which  it  sends  forth  a  loud,  rattling  chaut, 
which  can  be  heard  at  a  considerable  distance.  At  limcit,  ia 
the  dusk  of  the  evening  or  the  early  morning,  i1  uttont  a 
liner  song,  clear  and  i-apid  aa  the  canary's,  ending  almost 
always,  however,  in  the  usual  cliatter.  While  singing,  U 
keeps  high  up  among  the  trees,  usually  balancing  itself  on 
its  wings  like  a  skylark,  descending  just  as  it  finishes  it« 
song.  The  only  author  in  whom  I  find  mention  of  tliis  song 
is  Nuttall,  who  has  the  credit  of  being  one  of  our  most 
observing  naturalists.  Late  in  summer,  it  hns  a  sharp, 
clucking  note,  something  like  that  of  the  wateMhrush.  Us 
curious  nest  has  long  been  known:  from  it,  it  derives  it« 
muno  of  "Oven-bird." 

The  Water-tlirusb  (Seiurua  I^oceboracfnsiK)  aiTives  two 
or  three  weeks  after  the  golden-crown  ;  and,  like  mo^^t  of  the 
warblers,  remains  but  a  short  time  with  us  in  the  spring, 
passing  on  to  the  north  to  breed  after  a  brief  sljiy  of  eig^t 
or  ten  days.  A  singular  circumstance  in  this  binl's  his- 
tory is  the  fact  of  its  never  singing  while  here  in  spriug; 
but  during  its  visit  on  its  return,  it  may  often  l>e  heard. 
With  all  other  bii-ds,  it  is  exactly  the  revei-se.  It  haunts 
the  same  localities  as  the  golden-crown,  but  shows  more 
preference  to  the  margins  of  small  streams  and  poiw 
along  which  it  is  seen  running  with  the  iiiruliiir  motiti 
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a  sand-piper,  for  which,  at  a  distance,  it  may  easily  be 
mistaken.  Its  ordinary  note  is  a  loud,  sharp  ** cluck ;"  but 
ill  August,  when  it  returns,  it  has  a  beautiful  song,  loud, 
clear,  and  sweet,  rivalling  that  of  the  wood-thrush  for  beauty. 
It  is  quite  abundant. 

There  is  a  closely  allied  form  of  the  water-thrush,  which 
is  probably  entitled  to  specific  rank ;  tlie  Large-billed  Water- 
thrush  (Seiuncs  Ludovidanus) .  Audubon  first  discovered  it, 
and  at  the  time  considered  it  as  distinct  from  the  ordinary 
bird,  but  afterwards  held  it  merely  as  a  variety.  The  two 
birds  certiiinly  present  greater  difference  than  other  nearly 
allied  species  of  warblers  that  are  acknowledged  to  be  dis- 
tinct, as  the  Connecticut  and  mourning  warblers  ;  and  there  is 
little  doubt  but  that  they  are  really  different  species.  I  have 
seldom  seen  the  large-billed  water-thrush,  and  am  inclined 
to  think  that  it  is  much  rarer  than  the  common  wagtail,  in 
this  part  of  the  country  at  least.  In  its  habits  and  genenil 
appearance  it  seems  to  be  the  same  as  the  aurocajnllus^ 
which  may  partly  account  for  the  fact  that  it  is  rarely 
noticed.  I  have  never  heard  its  notes ;  they  are  said  to  be 
eminently  beautiful,  almost  equalling  those  of  the  nightin- 
gale. 


NOTES   ON  TROPICAL   FRUITS. 

BY   WILLIAM   T.   BRIGIIAM. 

It  may  be  that  one  day  we  shall  know  the  different  varie- 
ties of  oranges,  of  coffee,  of  sugar-cane,  as  we  know  the  pears 
and  apples  of  our  own  orchards ;  but  at  present  we  know 
only  that  some  kinds  arc  better  than  others.  Travellers  often 
describe  in  glowing  terms  the  tropical  fruits,  but  most  of  us 
know  the  banana  (the  apple  of  the  tropics)  by  one  typical 
form.  The  pleasant  season  for  tmvelling  in  the  tropics  is 
not  the  season  of  fruits,  so  that  many  are  not  noticed  by  the 
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toiirtat;  iiud  agHin,  most  trupii'iil  fruits  do  not  coniincad 
theniBoIves  to  the  t^iete  on  first  acquaintance.  If  by  ()fit-r> 
ing  «L  few  i-nudom  notes  of  n  traveller  who  connidorfl  fruit 
and  vegetables  the  staple  of  life,  especially  in  the  tropic*, 
contributions  from  other  sources  may  he  provoked,  boidd 
pleasing  8kct<-tics  of  tho  mnuy  dolicious  products  of  tbe 
warmer  i-egious  o"f  the  globe  may  result. 

C'l^ocasia  antiqunrum,  var,  eivjulenin, — Kalo  or  Tani. 
The  kalo  of  tbe  Piu.'ific  Islaiidei-s  is  oqo  of  tho  few  tropical 
productions  that  require  great  labor  and  constant  cure  to 
bring  it  to  piafectiou.  In  its  wild  sljtte,  like  most  of  tlw 
Aracew,  tho  kalo  has  a  small  conn,  or  bulb,  surmounted  by  a 
few  arrow-sliapcd  leaves  with  flosby  stems.  It  Iiioks  mudi 
like  tlie  Calla  of  our  conservatories.  The  corra  is  acrid,  sod 
blisters  incautious  lips.  What  can  have  first  MiiggestAid  its 
use  as  food  ?  To  cultivate  it,  pouds  are  prejaired  by  care- 
fully  digging  the  soil  and  working  it  with  tbe  feet  to  tlio 
depth  of  some  cigliteen  inches.  The  ponds  are  suiTonnded 
by  a  low  wall  or  dyke,  and  usually  cover  fi-om  a  few  s)]iiare 
yards  to  half  an  at-rc.     Water  is  supplied  by  an  aquedact. 

The  upper  ])art  of  the  corm,  with  tho  half-develoiwd 
leaves,  is  cut  oS"  and  planted  in  the  mud,  usually  in  rows 
about  a  foot  a|>art,  and  water  turned  on  enough  to  cover  the 
soil  about  an  inch.  Weeds  and  kalo  then  commence  a  mco, 
and  it  requires  the  constant  care  of  the  owner  to  keep  the 
former  down  until  tho  kalo  leaves  cover  the  ground.  An 
the  kalo  leaves  unfold,  and  the  bulb  grows,  more  water  ia 
let  into  the  pond,  and  it  is  sometimes  a  foot  deep.  At  thtt 
end  of  thirteen  months  the  bulb  Itas  attained  full  size,  nnl 
the  yellow  fragrant  blossom  appears.  It  is  not  necessary  to 
gather  it  at  once,  and  the  usual  way  is  to  pull  it  as  uccded, 
replanting  the  stems,  so  that  n  constant  succession  is  kept 
np.     One  acre  will  furnish  foo<l  for  six  men. 

When  fully  grown,  the  bulb  is  six  inches  or  even  a  foot 
in  diameter,  and  the  bright  leaves  have  closely  covei-ed  \ 
surficc   of  the  pond.     The  bulb  is  still  as  acrid  as  whq 
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the  wild  state,  except  a  rare  variety  which  may  be  eaten 
raw,  and  must  be  baked  to  render  it  eatable.  This  process  is 
usually  performed  in  earth-ovens,  and  the  roasted  vegetable 
is  pounded  with  great  labor  into  a  paste  with  water.  It  is 
at  first  tough  and  elastic,  but  at  last  the  persistent  attacks  of 
the  stone-pounder  reduce  it  to  a  paste  not  unlike  mashed 
potato.  This  constitutes  the  pae-ai  of  the  Ilawaiians,  and 
may  be  kept  for  a  long  time  packed  in  leaves  of  the  cordy- 
liuc.  When  mixed  with  water  in  different  proportions,  it 
forms  ^'one-lingered  poi,"  or  ** two-fingered  poi,"  or  even 
"three-fingered  poi,"  accordingly  as  a  mouthful  may  be  taken 
up  on  one,  two,  or  three  fingers.  It  is  preferred  slightly 
sour,  and  to  a  stranger  much  resembles  in  smell  and  appear- 
ance sour  bookbinder's  paste.  A  fastidious  man  objects  to 
the  way  in  which  a  group  of  natives,  seated  around  a  cala- 
bash of  poi,  which  an  old  woman  has  just  stirred  up  with  her 
hand,  dip  their  fingers  in  the  paste  and  empty  them  in  their 
mouths  ;  but  if  he  wishes  a  good  meal  he  had  better  get  over 
such  prejudices.  Babies  a  few  weeks  old  are  passionately 
fond  of  poi,  and  foreigners,  who  have  long  lived  in  poi  coun- 
tries, often  send  for  it  half  round  the  world. 

The  bulb  may  also  be  cooked  and  eaten  as  a  potato,  when 
it  is  very  palatable,  or  as  a  farther  process  the  boiled  kalo 
may  be  cut  in  slices  and  fried,  or  mashed  into  paste  like  poi 
and  made  into  cakes  while  yet  fresh,  a  food  as  dear  to  those 
used  to  it  as  johnny-cake  to  a  Scotchman.  Even  the  stems 
are  boiled  as  greens,  and  the  tender  leaves  form  a  fine  dish 
called  luau. 

Although  kalo  is  usually  grown  in  ponds  or  brooks,  a  very 
good  variety  grows  well  on  upland  rich  soil,  and  many  pre- 
fer it  to  the  more  common  kind.  The  Ilawaiians  distinguish 
more  than  fifty  varieties  of  this  plant,  and  the  paste  made 
from  them  varies  in  color,  from  a  bluish-gray  to  a  rich  pink- 
color.  Poi  requires  a  little  salt-fish  as  a  relish.  Kalo  grows 
in  New  Zealand,  Australia,  China,  where  it  is  carefully  culti- 
vated, India,  and  elsewhere ;  but  the  Polynesians,  especially 
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the  Hawniians,  alone  make  poi,  other  people  using  the  balb 
like  yams  or  potatoes.  It  is  said  that  the  corm  of  the  com* 
mon  Jack-in-the-pulpit  of  New  England  woods  may  be 
treated  as  kalo,  even  to  the  eating. 

Pandanus  verus^  Yaquois,  Screw-pine,  Lauhala.  The 
pandtmus,  with  its  aerial  roots  and  terminal  tufts  of  long 
graceful  leaves,  is  known  by  many  pictures,  but  few  have 
eaten  the  fruit.  This  much  resembles  a  pine  in  sliape  and 
size,  and  is  hard  and  useless  until  fully  rii)e,  when  the  pulp 
surrounding  the  nuts  is  mashed  into  a  paste  and  eaten. 
Many  of  the  atolls  in  the  Pacific  produce  no  other  food 
except  the  omnipresent  cocoa-nut.  The  taste  is  rather 
insipid,  and  the  odor  disagreeable.  The  flower  is  fleshy  and 
fragrant,  and  the  native  doctors  in  India  use  it  as  a  sort  <d 
love-potion.  It  is  certainly  an  emetic  to  some  constitutions. 
The  aerial  roots  have  their  ends  protected  by  a  loose  cap  or 
thimble  of  cellular  integument,  which  is  at  once  absorbed 
where  the  root  touches  the  ground.  From  the  peculiar  din- 
position  of  the  leaves  they  shed  water  only  from  the  tips  and 
down  the  stem,  forming  a  complete  shelter  from  the  rain, 
and  supplying  water  where  most  needed.  —  To  be  continued. 
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BY  KEV.   8AMUFX  LOCKWOOD. 

Among  the  Beetles  of  North  America,  very  few  can  bear 
away  the  palm  for  beauty  from  the  CofaljM  lanitjera^  or,  as 
popularly  known,  the  Goldsmith  Beetle.  This  insect  holds 
no  ignoble  place  in  the  Coleoptora,  being  a  menil>er  of  the 
family  Kutilidte,  or  the  golden-gleaming  ones.  Indeed, 
Madam  Cotalpa  has  long  been  an  acknowledged  belle 
among  the  Rutilians,  themselves  a  distinguished  family  in 
Beetledom.     No  artist  can  vie  with  the  gorgeous  eflfect  pro- 
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dttced  by  the  metallic  tints  of  the  Cotalpa's  dross.  Who  has 
Bot  seen  the  maiden  sporting  in  a  silken  attire  of  but  oue 
color,  which  with  every  motion  in  the  light  became  suddenly 
lusti*ous  with  beautiful  hues.  Almost  a  monochrome,  yet 
the  garb  of  the  Goldsmith  beetle  presents  a  rich  diversity  of 
tints,  chiefly  of  the  yellow  sorts.  The  wing-cases  are  a 
gleaming  lemon,  thus  making  the  whole  back  appear  n^  if 
encased  by  two  large  plates  of  paly  gold,  while  the  thorax 
and  head  are  each  covered  with  brilliant  red  gold,  which  in 
the  light  gives  off  an  almost  flaming  hue.  "The  legs  are 
brownish  yellow,  or  brassy,  shaded  with  green."  The  under 
part  of  the  insect  is  a  sheet  of  highly  polished  copper,  from 
which  stands  forth  a  thick  coat  of  "whitish  wool,"  Justifying 
its  specific  name  lanigera,  wool-bearer.  It  is  pleasant  to  see 
how  from  such  a  seeming  paucity  of  color.  Nature  has  begot- 
ten in  tiiia  insect  such  a  richness  of  results.  Although  with 
a  softer  toning  down,  we  see  a  not  dissimilar  success  in  that 
fine  large  Bombyx,  the  pale-green,  satin-robed  Moon-moth 
(j4ttacM«/wna),  "preerainentabove  all  our  moths  in  queenly 
beauty." 

In  the  month  of  May  for  many  years,  in  the  ordinary  cul- 
ture of  my  garden  at  Keyport,  N,  J. ,  the   spade  has  turned 
up  the  Cotalpa   lanigera  (Fig.   1,   larva;    Fig.   2,   imago), 
rig.  2. 

Fig.  s. 


and  generally  in  company  with  the  May-bcctle,  or  Dor-bug 
(Lachnostema  fasca.  Fig.  3,  pupa).  The  l>cetle  is  figured 
in  the  Naturalist,  Vol.  I,  p.  222.  Each  season  has  fur- 
nished me  many  more  Dors  than  Goldsmiths.     And  so  far 
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us  my  ultsc-rvations  toiid,  the  former  are  iiidiriJunlly  j 
niUchievous. 

To  nie  the  question  of  origin  was  interesting.  Whei 
the  Goldsmiths  foiiio  from?  It  is  a,  trcc-ljoctle, 
spade  turns  them  iii)  in  the  groiiiul.  Do  they  originste  im 
tiio  ti-ces  or  in  ihn  groiuiii?  Oi-  is  thu  IntWr  the  plftce  (or 
thfir  wiiitcr  slfop,  and  for  the  purpose  of  undergoing  their 
transformutions'i'  On  this  point,  1  found  thu  Hiithorities  atl 
simply  quoting  llnrrJs,  who  says,  "the  liirvii!  uf  tliis  iiisect 
wi-c  not  known;  probul)Iy  they  live  in  the  gi-onnd  upon  the 
roots  of  plauts."  My  niiud  was  mado  up  t<i  watch.  If 
Newton  could  say  in  effet-t  that  to  the  astronomer  puticnc^ 
is  genius,  the  bui-deu  of  the  naturalist's  "Life  Psaltn^ 
"Loatu  to  labor,  and  to  wait." 

For  five  years  was  kept  up  that  venial  wat<;hing,  i 
May  yielding  eijecimeus,  hut  no  secrets.  In  the  spring  t 
1865,  to  my  surprise  I  turned  up  a  tine,  fresh,  palo  iina^ 
out  of  a  small  lieap  of  diit  that  I  had  put  there  the  prev!ou« 
autumn.  This  gjive  a  new  impulse  to  investigatinij.  For, 
that  the  imago  was  not  there  when  I  made  the  mound.  I  was 
positive  ;  nor  could  it  have  entered  there  during  th«  winter. 
Hence  it  wiis  beyond  doubt  that  I  had  umvittingly  carri«<l 
the  lan-a  there  myself;  or,  as  I  think  more  pmbahlo.  the 
advanced  pupa.  That  month  a  very  strict  watch  wai 
for  all  speeimens  that  might  be  turned  up  by  apt 
plough,  with  the  hope  that  a  pupa,  or  a  newly, 
(piitc  developed  imago,  would  be  obtained.  All  w«s 
The  nest  step  was  to  cxiuuine  very  thoroughly  cv< 
of  a  coleopterous  kind  found  in  proximity  with  the  i 
This  led  to  the  discovery  that  certain  largo  whitidi  ] 
about  one  inch  and  three  quarters  long,  and  over  1 
inch  thick,  bad  a  yellowish  hro\vn  scule  on  the  part  t 
sponding  to  the  thorax,  and  it  was  thought  it  miglit  a 
into  the  red  golden  hue  of  the  thorax  of  the  perfceted  i 
This  docided  my  course.  Like  Scliola-stieus,  who,  I 
heard  that  the  crow  lived  a  hundred  years,  at  once  w«j 
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market,  bought  a  young  one,  and  resolved  that  he  would 
see ;  I  filled  a  deep  glass  jar  with  earth,  and  placed  six 
large  grubs  on  the  top.  It  was  interesting  to  observe  how 
quickly  these  soft  creatures  burrowed  out  of  sight.  They 
seemed  in  distress  and  haste  to  get  out  of  the  light  and  heat. 
Five  months  after, — it  was  late  in  Octo])er, — I  removed 
a  portion  of  the  earth  in  the  jar.  Judge  of  my  delight  and 
astonishment  to  find  a  beautiful  and  perfect  Goldsmith 
beetle  in  the  earthen  chamber,  which  had  contained  it  in 
its  pupa  state.  I  now  searched  the  jar  carefully,  and  found 
two  more  seemingly  perfect  ones,  and  another  ill-formed 
one.  So  my  conjectures  were  right.  Those  white  grubs 
were,  indeed,  the  larvae  of  the  Cotalpa  lamgera.  Without 
farther  disturbance,  except  to  replace  the  earth,  the  jar  was 
set  away  in  the  cellar  for  the  winter. 

Next  May  it  was  again  examined.     During  the  month  two 
very  pretty  ones  came  to  the  surface  of  their  own  accord.     I 
was  delighted  to  find  it  wjis  a  pair,  male  and  female.  Farther 
examination  showed  that  of  the  six  larvro,  five  became  ima- 
ges, and  one  died  in  the  pupa  state.     They  were  all  Gold- 
smiths.    Being  particularly  anxious   about  the   pair,  from 
which  I  had  hoped  to  learn  something  resi>ccting  the  time 
and  mode  of  oviposition,  extra  attention  was  paid  them,  and 
young  leaves  of  the  different  deciduous  trees  were  supplied ; 
but  in  vain.     They  lived  but  a  few  days,  and  died  without 
furnishing  one  fact. 

iS'ow  comes  a  curious  question.     These  insects  had  lived 
in  the  perfect  foi-m  from  October  until  May,  a  litth^  more 
than  seven  months,  that  is,  the  larger  fraction  of  a  year.     Is 
this  their  habit?     Do  they  thus  spend,  after  the  last  meta- 
morphosis, so  much  time  in  a  subterranean  life  ?     Probably 
there  are  two  reasons  why  I  have  never  found  the  Goldsmith 
in  the  fall ;   the  little  need  of  working  the  ground  then, 
and  the  probability  that  the  spade  or  plough  does  not  go 
deep  enough ;  as  in  May,  the  insect  is  slowly  travelling  to 
the  surface,  and  is  met  by  the  implement. 
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^Yhoii  coilectiuf;  tlie  larvie  iii  May,  I  oiU-ii  observed 
same  places  gru)>8  of  the  Cotalpa  of  at  least  four  d 
Hges,  eath  repi-ftseiiting  a  year  in  the  life  of  the  insect, 
judging  from  Hcnuy's  figures  of  tho  larvro  of  thf  Ltif^Uh 
Oxkchufer,  or  Dor-beetle  {Melolonlha  vulyari*).  But  Ibn 
English  chafer  l>ecomca  an  imago  iu  Jauiiiiry  or  Kelmnir). 
and  cumea  forth  iiito  active  life  iu  May,  just  four  ycnns  from 
tho  deimsit  of  tbo  egg.  Supposing  our  CotaIi>a  to  lake  on 
tlio  iiiiHgo  form  in  autumn,  iiud  to  sj>«iid  iU  life  fmiii  tlut 
time  to  tho  ucxt  May  in  tlie  ground,  it  would  bo  ti\'o  ytaw 
old  whi-'ii  it  makes  its  debut  as  an  arboreal  inaect. 

Tiie  books  toll  us  tliat  tbo  larvie  of  the  Coleuptcrn  alwnj's 
lio  on  tht'ir  side.     Why?     Watt-hing  the  movements  of  the 
Goldsmith  in  its  chimibcr,  I  noticed  that  the  cell,  or  cavu, 
was  made  largo  cuougb  to  admit  of  eonsidcrablo  fr(><-di>Di  nf 
motion. .  Lying  on   its  side,  and   in  ii  curved  )>osturo.  tbo 
larva  secures  for  itself  comfort,  and  the  largest  raoveinoiit  aa 
respects  allotted    space;   iilso  l>y  tho  curved   m<itiun8  thiu 
made,  the  enlarging  and   keeping  up  the  walls  of  its  caitb- 
chamljor.     The  dug,  in  aetting  itself  for  repose,  ghows  the 
old  instinct, — first  the  whole  body  is  put  in  a  curve,  ntutt  a 
circuliir  motion  is  made,  then  it  sinks  upon  its  bed.     This  vt 
the  wolf  nuiking  its  bed.     And  this  posture  of  repuso  most 
effectually  defends  tho  abdominal,  the  weaker  jKirts  of  tbe 
body.     It  is  so  with  tho  grul).     Resting  on  its  side,  it  ia 
fiict  rests  upon  the  ends  of  the  bard  dorsal  segments,  by  the 
extension  and  contraction  of  whicli  the  cycloidid  motion  is 
attained,  without  any  friction  to  the  tender  ubdumoii.  while 
the  friction  of  the  back  keeps  the  walls  of  the  carth-chamher 
compact  and  smooth. 

I  laid  a  lai^e  liu'vn  on  my  study -table.  It  iustjtntly  litniRl 
on  its  round,  smooth  back,  nicely  balanced  itself,  and  with 
feet  upward,  moved  (]uite  rapidly.  One  might  call  Uif 
movement  seii>entine.  In  fiict,  the  motion  was  aeqiiinHl  b* 
the  separating  and  bringing  logclhor  again  of  the  haid 
scgnieuls,  very  much  as  the  ventral  bands  or  scal«A  of  tlu 


THE   GOLDSMITH   BEETLE,    AND   ITS   HABITS.  191 

snake  are  moved  by  the  ribs ;  the  tenderness  of  the  abdo- 
men and  feet  accounting  for  this  singular  upside-down  way 
of  getting  along.  It  certainly  was  an  effectual  getting  over 
the  difficulties  of  a  new  situation.  But  this  experiment,  tried 
^ith  a  younger  larva,  turned  out  otherwise.  It  travelled  on 
its  abdomen,  and  would  not,  even  when  so  placed,  go  at  all 
upon  its  back.  It  seemed  to  me  that  the  dorsal  segments 
were  too  soft  to  afford  it  the  advantages  thus  had  by  the 
older  individual. 

I  think  the  Goldsmith  prefers  land  under  present  tillage, 
and  that  the  dor-bug  loves  grassy  land  better  than  garden 
soils ;  hence  the  latter  is  to  be  regarded  as  the  more  inju- 
rious of  the  two.  The  Goldsmith  beetle  is  very  short-lived. 
It  is  likely  that  the  female  lays  her  eggs  in  the  ground 
in  June,  which  month  usually  sees  her  for  the  last  time. 
Their  life  I  hardly  think  is  given  to  much  mischief.  Says 
Harris,  "pear  trees  are  particularly  subject  to  their  attacks." 
A  more  recent  observer,  Mr.  Uhler,  indicates  that  its  injury 
is  not  serious  to  this  tree,  and  that  it  is  more  frequently 
found  on  other  trees.  It  appears  to  me  to  be  far  from  par- 
ticular in  its  taste ;  for  besides  the  trees  mentioned  by  Dr. 
Harris,  "the  pear,  hickory,  poplar,  and  oak,"  I  have  found 
it  on  the  Abele,  or  white  poplar  of  Europe,  the  Bilstcd,  or 
sweet  gum,  and  seen  it  eating  the  Lawton  blackberry.  For 
the  double  purpose  of  concealment  from  enemies  and  com- 
fort of  shade,  it  will  draw  together  a  couple  of  leaves,  hold- 
ing them  by  the  sharp  tiny  hooks  or  gi'apnels  on  its  feet. 
Of  sluggish  habits  and  but  low  instincts,  it  quietly  nestles 
in  its  improvised  arbor  all  the  long  summer  day.  At  morn 
and  evening  twilight  it  ventures  abroad,  seeking  its  food, 
flying  and  buzzing  about,  enjoying  its  arboreal  life,  short  at 
best,  and  to  many  very  short  indeed,  as  they  fall  an  easy 
prey  to  the  ever-watchful  birds.  Sometimes  their  little 
round  of  existence  is  abruptly  broken  in  a  very  unsentimen- 
tal way.  The  little  Cotalpa,  brimful  of  life,  unintentionally 
enters  the  open  window,  and,  dashing  bewilderingly  in  a  sort 


192  THE  OSPRET,   OR  FISH-HAWK. 

of  involuntary  blind-man's  buff,  strikes  its  tiny  golden  visor 
against  the  blinding  lamp.  Ah,  thy  doom  is  sealed  I  A 
feminine  scream.  Then  the  nervous  mistress,  napkin  in 
hand,  courageously  attacks,  and  with  the  scissors  triumph- 
antly captures,  and  most  satisfactorily  destroys  **the  pesky 
thing!" 

Note. — Fig.  3  represents  the  pupa  of  Lachnosterna  ftigca,  the  June 
bug,  which  was  turned  up  by  the  spade  in  a  garden  in  Maine,  abont  the 
middle  of  May.  The  pupa  of  Cotalpa  must  closeiy  resemble  that  of  the 
June  bug.  It  will  l>e  seen  in  our  review  of  the  Cosmos,  that  the  cockduf- 
fer  lives  three  years  Instead  of  five  as  stated  by  early  authors. — (£00.} 


THE  OSPREY,   OR  FISH -HAWK. 

BY  AUGUSTUS  FOWLER. 

Tins  well-known  migratory  hawk  (Pandian  Carotinenma) 
arrives  on  our  coast  about  the  last  of  April,  and  departs  for 
the  south  in  the  month  of  Octol>cr.      It  subsists  entirely 
upon  fish,  which  it  procures  by  its  own  industry,  laboring 
from  morning  till  evening  twilight.     Upon  examining  this- 
bird  it  will  be  seen  by  its  peculiar  organization  how  well  it  i^b. 
adapted  for  its  vocation.     The  body  is  compact  and  strong^^ 
wings  long,  pointed,  and  extremely  powerful ;  the  femur  amSI 
tibia  muscular ;  the  soles  of  the  feet  supplied  with  hard  scal^^ 
protuberances,  which,  with  its  long,  sharp,  round  claws,  pre — 
vent  its  prey  from  slipping  from  its  grasp  when  once  fairly 
struck.     In  the  Osprcy  the  wings  denote  great  power ;  they 
are  acute  and  long,  and,  as  the  wing  is  the  lever  of  the  power, 
the  more  distant  its  extremity  is  from  the  centre  of  motion  the 
more  power  it  has  in  resisting  the  air.    The  stiff,  elastic  quilt 
feathers  arising  from  the   wing   of  the  osi)rey,  called   the 
primaries,  are  sixteen  inches  in  length  including  the  quills; 
the  quills  ai*e  three  and  a  half  inches  long,  and  seven-eighths 
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of  an  inch  in  circumference ;  the  feathers,  arising  from  the- 
spurious  wing  that  lie  close  on  the  quills  of  the  primaries  are 
also  very  stiff  and  give  them  great  support,  each  primary 
feather  measuring  seven-eighths  of  an  inch  in  width  from  the 
greater  wing  coverts  to  near  its  extremity,  with  the  lamina 
strongly  connected  by  the  fibrils  of  each ;  those  on  the  upper 
edge  of  the  shaft  are  stiff  and  curve  downward,  a  wise  pro- 
vision in  its  construction  without  which  the  resistance  of  the 
air  against  the  wing  would  be  lost  by  a  counteracting  resist- 
ance in  its  ascent.  In  its  downward  beat  on  the  air  the  flat 
surface  of  the  feather  only  presents  itself,  in  its  upward 
stroke  its  edges  are  presented,  and  the  air  passes  through  them. 
Thus  the  curvature,  length,  and  power  of  the  wings  of  the 
Fish-hawk  are  designed  to  be  of  great  service  under  peculiar 
circumstances.  Rising  high  in  the  air  and  wheeling  in  his 
flight,  he  discovers  his  finny  prey  far  below  him  in  the 
water.  He  poises  himself  for  a  moment,  then  swiftly  de- 
scends upon  his  victim.  The  fish  feeling  the  piercing  claws 
of  the  hawk,  leaps  forward  through  the  water,  and,  having 
his  head  lifted  up  by  the  power  of  the  hawk,  swims  to  the 
surface  and  is  easily  borne  into  the  air ;  these  are  the  more 
favorable  circumstances  for  the  hawk. 

There  are  instances  when  in  striking  the  fish  the  hawk 
fastens  to  him  less  favorably,  and  does  not  so  easily  succeed 
in  procuring  his  prize.  When  the  hawk  has  seized  his  prey 
so  far  behind  as  to  give  the  fish  an  opportunity  of  descending 
deeper  in  the  water,  he  is  sometimes  drawn  under  its  surface, 
especially  if  the  fish  is  large.  When  this  occurs  the  struggle 
is  desperate,  for  the  coptest  is,  which  will  now  remain  in  his 
element.  It  is  to  the  advantage  of  the  hawk,  being  placed  in 
such  hazardous  circumstances,  that  his  wings  are  differently 
constructed  from  those  of  other  hawks.  Those  long,  stiff, 
elastic  quill-feathers  arising  from  the  hands  of  the  wings  of 
the  hawk  which  curve  to  such  a  degree  as  to  be  used  over  his 
body  while  partly  submerged  in  the  water,  give  him  the  vic- 
tory.    After  the  osprcy  has  secured  his  prey  he  rises  from 
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the  WHtei'  aiid  slinkcs  himself,  then  immediately  starta  for  ihe 
woods  or  some  stuiid  to  (bod  upon  las  sjjoils.  Havinjj; 
reached  the  tree  upon  which  he  intends  to  liglit.  he  circles 
around  two  or  three  tjoiee  Iiefore  he  t'est^  upon  it ;  so  cniitiouii 
is  he  lest  the  Bald-cagU'  {/lalfaetiijf  leucot^p/idtua),  whii'h  wi 
often  robs  him  of  his  food,  may  :tppronch  him  uns«cu.  be 
remains  louki[ig  :ihout  him  for  some  minutes  before  com- 
mencing; to  eat ;  no  danger  being  apprehended,  he  then  strips 
off  a  [lieoe  <tf  the  fish  and  swallows  it.  After  every  mouth- 
ful he  takes  a  survey. 

A  number  of  years  ago  a  pair  of  flsh-bawks  built  their 
nest  in  Ipswich,  Mass.  Tbey  wore  so  often  shot  at.  and  tlie 
nest  robbed  of  their  eggs,  that  they  abandoned  tJic  fi{H>t. 
Their  nest  is  compose<l  chiefly  of  sticks  and  seaweed ;  it  is 
large  for  the  size  of  the  bird,  measuring  three  feet  iu  diame- 
ter and  two  feet  in  height ;  the  cavity  for  the  reception  of 
eggs  is  shallow,  as  is  usually  in  nests  of  all  birds  of  prey. 
The  attachment  between  the  male  and  female  is  strong  :  the 
former  not  only  assists  in  incubation,  but  also  supplies  the 
female  with  foo<l  while  performing  the  arduous  task;  a(\cr 
having  brought  her  a  fish  he  will  rise  above  the  nest  in  a 
spiral  flight  to  a  groat  height,  then  descending  on  hii!r-eioi*ed 
wings  with  great  force  until  near  the  nest,  he  sweeps  uruund 
Tittering  a  piercing  scream.  The  female  acknowledges  1 
honor  thus  paid  her  by  rising  in  the  nest  and  jiartly  ext< 
ing  her  wings.  The  fish-hawk  usually  liys  three  e{j 
sometimes  four ;  their  ground  color  is  white  tinged  with  i 
the  larger  end  is  sometimes  almost  entirely  covered  i 
blotches  of  dark  umt^er  brown,  and  spots  of  the  same  cola 
thickly  scattered  r>n  the  smaller  end  :  they  vary  in  size,  usnj 
they  are  two  and  a  half  inches  in  length  by  one  and  i 
eighths  inches  in  diameter.  At  the  earliest  dawn  of  day 
labors  of  this  fish-hunter  commences.  He  seeni:^  to  kuow  n 
danger  in  the  oftentimes  perilous  undertaking  of  fiisteniag  to- 
a  too  powerful  fish.  He  crosses  our  bays,  enters  the  rivei-s  amfc. 
creeks,  still  pmsiiing  the  chase  in  wet  or  dry  weather,  apn 
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Kcntly  f<ir  the  pleasure  and  excitement  it  gives,  nither  tliaii  to 

procure  for  iiimsclf  food.     This  Jiisiii'mdimtaMe  [lu^tiion  he 

■atiScs  wilhijut  the  least  fear  of  plunging  from  Uie  groht 

tri^lit  to  which  he  soars,  whizzing  throiigli  the  air  swifter 

hiin  till*  torrent  intu  which  he  rushes,  making  the  water  foam 

■nutid  biin.     Night  otU-n  overtjikcs  him  in  the  heat  of  the 

pursuit,  and  not  until  the  lust  my  of  light  lias  disappeared  iJi 

Llie  vrvsi  dot-s  ho  forsrikf  the  chase.     His  day's  hunt  over,  he 

Eipetvhcs  upon  some  tree  boixlering  uiK»n  the  shore  of  the  river 

Eor  L'iMLSt  of  the  sea,  and  remains  through  the  night,     lie  is 

nwakcucd  by  the  freshness  of  the  moriiiug  air  and  the  ront- 

1  nf  the  long  rolling  waves  when  their  irresistible  columns 

I  ta*tt  the  shon-  and  are  hi-oken.     lie  rises  and  shakes  the 

liens  of  night  from  his  feathers,  gives  them  a  few  touches 

^  vitfa  his  bill,  and  again  goe^  forth,  rejoicing  in  his  strength, 

<yrvr  W]kl(.Ts  tilled  with  a  superabundance  of  food. 
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Vekt   few    bee-keepers   are   prolmbly   aware   how   many 

insect  parasites  infest  the  Honey-bee.     In  our  own  literature 

te  hciir  almost  nothing  of  tliis  snbject,  but  in  Europe  much 

Iwren    written   on    bee   par:isites.      From    Hr.    Edwanl 

I  Aaanas-i'  little  work  on  "the  Parasites  nf  tiic  Ilonev-bee." 

I  »*■  glean  many  of  the  facts  now  presented,  and  which  can- 

\  not  fail  to  iutcreat  the  general  reader  as  well  as  the  owner  of 

liecB. 

Tbo  study  of  the  habib?  of  animal   jmraaites  hai»  of  late 

I  gained    much    atti^'Qtion    among  naturalists,    and    Inith   the 

I  hvnry  and  wild  l>i.i'»  alfont  good  examples  of  the  singular 

I  ivlatiuQ  between  the  host  and  the  parasites  which  live  upon  it. 

I  Among  insects  generally,    thciv   are   certain   s]>eties   which 


THE  PAEASITBS  OP  IHB  aOSKT-'BKS. 

devour  (he  ooiitonts  of  the  egff  of  the  victim.  Otbora.  I 
this  is  tlio  most  common  mode  of  parasitism,  attai^k 
insect  ill  its  larva,  stnte ;  othci's  in  the  pupa  state,  ami  otil] 
otbcre  in  the  perfect,  or  im"j;o  state.  Dr.  Leitly  line 
shown  that  of  the  wood-devouring  species,  a  Isectle,  Pomo- 
lu«  coniutus,  and  some  Myriapoda,  or  "thousand  If^,"  art', 
in  some  cases,  tenanted  hy  myriads  of  uiieroscopic  plants 
and  worms  which  luxuriate  in  the  alimentiiry  canal,  whilo 
tJie  "caterpillar-fniigus"  attacks  sickly  cjitcrpilliirs,  tilling 
ont  their  bodies,  and  sending  out  shoots  into  the  air,  so  that 
the  insect  looks  as  If  tnmsformed  into  a  vegetable. 

The  Ichneumon  flies,  of  which  there  are  nndouhtcdly  scvenU 
thousand  species  in  this  country,  are  the  most  common  insect 
parasites.  Their  habits  are  noticed  in  the  Naturalist,  Vol. I, 
p.  81.  Next  to  these  are  the  different  species  of  Tachtna  and 
its  allied  genera.  These,  like  Ichneumons,  live  in  th»  lx>dieji 
of  their  hosts,  consuming  the  fatty  parts,  and  Hnii^hing  their 
transformations  just  as  the  exhausted  host  is  ready  to  die, 
issue  from  their  bodies  as  flies,  closely  resembling  the  com- 
mon house-fly. 

An  insect,  allied  to  the  Tachina,  has  Iteon  found  in  Europe 
to  be  the  most  formidalile  foe  of  the  hive-l>ee,  someti 
pi-oducing  the  well-known  disease  culled  "foul-brood,"  \ 
is  analogous  to  the  typhus  fever  of  man. 

This  fly,lM!longingto  the  genus /*/*»»■«  (Platc4,fig.  1,  J 
incrwisata  ;  Fig.  2,  larva ;  Fig.3,  pupanmn),  is  a  small  in 
about  one  line  and  a  half  long,  and  found  in  Europe  dm 
the  summer  and  autumn  flying  slowly  about  flowers  luid  1 
dow8,  and  in  the  vicinity  of  bee-hives.  Its  white,  tn 
rent  larva  is  cylindrical,  a  little  point<'d  before,  but  broaw 
behind.  The  bea«l  is  small  and  rounded,  with  short  ihree- 
jointed  antemifB,  and  at  the  poBlcrior  end  of  the  Iwtdy  are 
scvci-al  slender  spines.  Thf  pujiari urn,  or  pujia-ojisc,  inclos- 
ing the  delicate  chrysalis,  is  oval,  consisting  of  cighl  »^- 
meuts,  flattened  above  and  with  two  laige  spines  Tiesr  tfab 
head,  and  four  on  the  cxtiemity  of  the  body. 
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When  impelled  by  instinct  to  provide  for  the  continuance 
of  its  species,  the  Phora  enters  the  bee-hive  and  gains  admis- 
sion to  a  cell,  when  it  bores  with  its  ovipositor  through  the 
skin  of  the  bee-larva,  laying  its  long  oval  egg  in  a  horizon- 
tal position  just  under  the  skin.  The  embryo  of  the  Phora 
is  already  well  developed,  so  that  in  three  hours  after  the 
egg  is  inserted  in  the  body  of  its  unsuspecting  and  helpless 
host,  the  embr}'o  is  nearly  ready  to  hatch.  In  about  two 
hours  more  it  actually  breaks  off  the  larger  end  of  the  egg- 
shell and  at  once  begins  to  eat  the  fatty  tissues  of  its  victim, 
its  posterior  half  still  remaining  in  the  shell.  In  an  hour 
.  more,  it  leaves  the  egg  entirely  and  buries  itself  completely 
in  the  fatty  portion  of  the  young  bee. 

The  maggot  moults  three  times.  In  twelve  hours  after 
the  last  moult  it  turns  around  with  its  head  towards  the  pos- 
terior end  of  the  body  of  its  host,  and  in  another  twelve 
hours,  having  become  full-fed,  it  bores  through  the  skin  of 
the  young,  eats  its  way  through  the  brood-covering  of  the 
cell  and  foils  to  the  bottom  of  the  hive,  when  it  changes  to  a 
pupa  in  the  dust  and  dirt,  or  else  it  creeps  out  of  the  door 
and  transforms  in  the  earth.  Twelve  days  after,  the  fly 
appears. 

The  young  bee,  emaciated  and  enfeebled  by  the  attacks  of 
its  ravenous  parasite,  dies,  and  its  decaying  body  fills  the 
l^ottom  of  the  cell  with  a  slimy  foul-smelling  mass,  called 
'"^foul-brood."  This  gives  rise  to  a  miasma  which  poisons 
"the  neighboring  brood,  until  the  contagion  (for  the  disease 
is  analogous  to  typhus,  jail,  or  ship-fever)  spreads  through  the 
"%vhole  hive,  unless  promptly  checked  by  removing  the  cause 
axnd  thoroughly  cleansing  the  hive. 

Foul-brood  sometimes  attacks  our  American  hives,  and, 
tihough  the  cause  may  not  be  known,  yet  from  the  hints  given 
aljove  we  hope  to  have  the  history  of  our  species  of  Phora 
cleared  up,  should  our  disease  be  found  to  be  sometimes  duo 
to  the  attacks  of  such  a  parasite  fly. 

We  figure  the  Bee-louse  of  Europe  (Plate  4,  fig.  4,  Braula 
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cceca  Kitsch),  wliicli  is  a  sin^bir  wingless  spiiler-Uko  ' 
atUcd  to  tlie  wingless  Shcop-tick  (Me/op/iuijug),  the  vingl 
Bat-tick  (W^d«T!'Ai'n).ancl  the  winged  IIoi'se-rty(7/fy(/>o/yM«ca). 
The  body  is  divided  into  two  regions,  like  the  spider.  Tbu 
head  is  vcrj'  large,  without  eyes  or  ocelli  (simple  eyes),  and 
the  ovat«  hind-liody  consists  of  five  segments,  and  is  covered 
with  stiir  hairs.  It  is  one-half  to  two-thii-ds  of  a  line  loc^. 
This  spider-fly  is  "pupiparona,"  that  is,  the  young,  of  which 
only  a  very  tew  arc  produced,  is  not  Ixirn  until  it  Iuia,  or  It 
just  about  to,  assume  the  pupa  state.  The  larva  (Pluto  4. 
Fig.  5)  is  oval,  elcven-joiutcd.  and  white  in  color.  The  very 
day  it  is  batched  it  sheds  its  skin  and  changes  to  (tu  oral 
puparium  of  a  durk-browu  color. 

Its  habits  resemlile  that  uf  the  flea.  Indeed,  nhonld  ws 
compress  its  l>ody  strongly,  it  would  bear  a  striking  resetii- 
blaucc  to  that  insect.  It  is  evidently  a  connecting  link 
between  the  flea,  and  the  two-wiuged  flies.  Like  the  former 
it  lives  nnd  briugs  fin-tii  its  young  on  the  bmly  of  \l»  host, 
and  draws  its  food  from  its  host  by  plunging  its  stout  beak 
into  the  skin  of  the  bee. 

It  has  not  been  noticed  in  this  country,  but  is  liitblo  to 
be  imported  on  the  bodies  of  Ttuliau  bees.  Generally,  one 
or  two  of  the  Braulas  mny,  on  close  examination,  be  dctcotvd 
on  the  body  of  the  bee  ;  sometimes  the  jioor  l>ecs  are  loade^L 

dowu  by  as  many  aa  a  hundred  of  these  hungry  bloodsucken 

Assniuss  reeommeuda  rubbing  them  olT  with  u  feather,  a^^ 
the  bee  goes  in  and  out  of  the  door  of  its  hive. 

Among  the  beetles  are  a  hw  forms  ouc^isionally  fDoncI  i£:M 
beea'  uests  and  also  parasitic  on  the  Ixidy  of  the  bee.     3Vf^ 
cfiodeu  tipiririus  hhin.  (Phitc4,  flg.  ti,  6g.  6  a,  lai'va;  fi^.  6^^ 
papa,  front  view)  has  long  been  known  in  Kuropo  to  mttwrlc 
the  young  bees.     In  its  perfect,  or  l)eetle,  slat<!  it  is  foand 
on  flowers,  like  our  Trk-hoden  MhUuVU,  which  is  commonl)' 
found  on  the  Spirrea  in  August,  and  which  may  yet  prove  itt 
enter  our  liee-hives.     The  larva  devours  tlic  brood,  but  widi 
the  modern  hive  its  ravages  may  be  readily  delected. 
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The  Oil-beetle,  Melo'e  angusticolUs  Say  (Plate  4,  fig.  7, 
male,  differing  from  the  female  by  having  the  antennce  as  if 
twisted  into  a  knot ;  Fig.  8,  the  active  larva  found  on  the 
body  of  the  bee),  is  a  large  dark-blue  insect  found  crawling 
in  the  grass  in  the  vicinity  of  the  nests  of  Andrena  and 
Halictus  and  other  wild  bees  in  May,  and  again  in  August 
and  Septeml)er.  The  eggs  are  laid  in  a  mass  covered  with 
earth  at  the  root  of  some  plant.  During  April  and  early  in 
May,  when  the  willows  are  in  blossom,  we  have  found  the 
young  recently  hatched  larvae  in  considerable  abundance 
creeping  briskly  over  the  bees,  or  with  their  heads  plunged 
between  the  segments  of  the  body,  greedily  sucking  in  the 
juices  of  their  host.  Those  that  we  saw  occurred  on  the 
humble-bee,  Halictus  and  Andrena,  and  various  flies  (Syr- 
phus  and  Muscidie),  and  there  is  no  reason  why  they  should 
not  infest  the  honey-bee  which  frequent  similar  flowers,  as 
they  actually  are  known  to  do  in  Europe.  These  larva?  are 
probably  hatched  out  near  where  the  bees  hybernate  so  as  to 
creep  into  their  bodies  before  they  fly  in  the  spring,  {is  it 
would  be  impossible  for  them  to  crawl  up  a  willow  tree  ten 
feet  high  or  more,  their  feet  being  solely  adapted  for  climb- 
ing over  the  hairy  body  of  the  bee,  which  they  do  not  leave 
until  about  to  undergo  their  strange  and  unusual  transforma- 
tions. 

In  Europe,  Assmuss  states  that  on  being  brought  into  the 
nest  by  the  bee,  they  leave  the  bee  and  devour  the  eggs  in 
the  bee-cells,  and  then  attack  the  bee-bread.  When  full-fed 
and  ready  to  pass  through  their  transformations  to  attain 
the  bee  state,  instead  of  at  once  assuming  the  pupa  and 
imago  state,  as  in  the  Trichodes  represented  above,  they  pass 
through  a  hyper-inetamovphosis^  as  Fabre,  a  French  naturalist, 
calls  it.  In  other  words,  the  changes  in  form  which  are  pre- 
paratory to  assuming  the  pupa  and  imago  states  are  here 
more  marked  and  almost  coequal  with  the  larva  and  pupa 
states,  so  that  the  Meloe,  instead  of  passing  through  three 
states  (the  G^g^  larva,  and  pupa),  in  reality  passes  through 
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these  and  two  others  in  addition,  which  are  intent 
Tho  whiile  subject  of  the  mntamorphosis  of  this  Imctio  n 
revision,  but  Fabrt*  states  that  tho  htrva,  soon  iittrr  ont^-'riru; 
tho  nest  ut'  its  host,  changes  its  ^kin  and  assumes  n  bccoucI 
hirvu  form  (Pliit^  i,  tig.  9),  which  soniewlmt  resemhles  Ibc 
larra  of  the  Goldsmith  bcotlo  (P.  187,  fig.  2).  Nowport. 
who  with  Sipbold  has  carefully  described  the  mcibuiiorpbu- 
ses  of  Mclot.  does  not  tuontion  this  stage  in  its  ili^vclop- 
ment,  which  he  cialis  "pseudo-clirvsalis."  It  U  motiunlees; 
the  head  is  mask-like,  without  movable  appendages,  aiid  the 
feet  are  represented  liy  six  tubercles.  This  is  more  proporly 
speaking  the  semi-pupa,  and  the  mature  pupa  gi'on-s  l)cneat}i 
its  mask-like  form,  which  ia  tinally  moulted.  This  fonu, 
however,  aecui'dtug  to  Fabre,  changes  its  skin  and  turiui  into 
a  third  larva-foi-m  (Plate  4,  fig,  10,  from  Newport).  After 
some  time  it  assumes  its  true  pupa  form  (Platc4,fig.  1 1. from 
Newport),  nud  finally  moults  this  skin  to  appear  !is  a  beetle 
(Plate  4.  fig.  7). 

Fabre  has  also,  in  a  lively  and  well-written  aerount,  givru 
a  history  of  Sifariti,  an  European  beetle,  somewhat  rpspm- 
bling  Meloe.  lie  states  that  SJtaris  lays  its  eggs  near  the 
entrance  of  bees'  nests,  and  at  the  very  moment  that  tho  htx 
lays  her  egg  in  the  honey-cell  the  flattened  ovate  Situria  larva 
drops  from  the  body  of  the  lioe  upon  which  it  hsis  been  living, 
and  feasts  upon  the  contents  of  the  freshly  laid  egg.  After 
eating  this  delieate  morsel  it  devours  the  honey  in  the  cell 
of  the  bee  and  changes  into  a  white  cylindrical,  nearly  fncit- 
less  grub,  and  nft^r  it  is  full-fed,  and  has  assumed  a  6U{tpused 
"pupa"  8t!il«,  the  skin,  without  bursting,  incloses  a  kiiitl  of 
hard  "pupa"  skin,  which  is  very  similar  in  oiitlini'  lo  th« 
former  larva,  within  whose  skin  is  found  a  whitish  lurra 
which  directly  changes  into  the  true  pupa.  In  a  sncceoUhlg 
at^t«  this  pupa  in  the  ordinary  way  changes  to  a  beetle  nhjch 
belongs  to  ttio  sinnc  group  of  Colcoptera  as  Meloe.  We  on- 
not  but  think,  from  observations  made  on  the  luiiahlo-ltM, 
the   wasp,  two  f,|iecie3  of  moths,  and  several  other  iusecti. 
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that  this  "hypcr-metamorphosis"  is  the  normal  mode  of 
insect  metamorphosis,  and  that  the  changes  of  these  insects, 
made  beneath  the  skin  of  the  mature  larva  before  assuming 
the  pupa  state,  are  almost  as  remarkable,  though  less  easily 
observed,  as  those  of  Meloe  and  Sitaris.  Several  other 
beetles  allied  to  Meloe  are  known  to  bo  parasitic  on  wild 
bees,  though  the  accounts  of  them  are  fragmentjiry. 

The  history  of  Stt/Iops,  a  beetle  allied  to  Meloe,  is  no  less 
strange  than  that  of  Meloe,  and  is  in  some  respects  still  more 
interesting.  On  June  18th  I  captured  an  Andrena  vicina 
(figured  on  p.  397  of  the  first  volume  of  the  Naturalist) 
which  had  been  '"stylopized".  On  looking  at  my  capture  I 
saw  a  pale  reddish-brown  triangular  mark  on  the  bee's  abdo- 
men ;  this  was  the  flattened  head  and  thorax  of  a  female  Sty- 
lops  (Plate  4,  fig.  12,  position  of  the  female  of  Stylops,  seen 
in  profile  in  the  abdomen  of  the  bee ;  Fig.  13,  the  female 
seen  from  above.  The  head  and  thorax  is  soldered  into  a 
single  flattened  mass,  the  baggy  hind-body  being  greatly 
'enlarged  like  that  of  the  gravid  female  of  the  white  ant, 
TermeSj  and  consisting  of  nine  segments). 

On  carefully  drawing  out  the  whole  body  which  is  very 
extensible,  soft,  and  baggy,  and  examining  it  under  a  high 
power  of  the  microscope,  we  saw  multitudes,  at  least  several 
hundred,  of  very  minute  larvie  (Plate  5,  fig.  6,  as  seen  from 
above,  and  showing  the  alimentary  canal  ending  in  a  blind 
sac ;  Fig.  6a,  side  view),  like  particles  of  dust  to  the  naked 
eye,  issuing  in  every  direction  from  the  body  of  the  parent 
now  torn  open  in  places,  though  most  of  them  made  their  exit 
through  an  opening  on  the  under  side  of  the  head-thorax. 
The  Stylops,  being  hatched  out  while  still  in  the  body  of 
the  tNirent,  is  therefore  viviparous.     She  probably  never  lays 

eggs. 

.   On  the  last  of  April,  when  the  Mezereon  was  in  blossom, 

I  caught  the  singular-looking  male,  Stylops  Childreni  Gray 
(Plate  4,  fig.  14;  a,  side  view;  it  is  about  one-fourth  of  an 
inch  long),  which  was  as  unlike  its  partner  as  possible.     I 
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luid  if  iiiiiUt  II  tumbler,  when  tUc  dclicuto  insect  fieW 
tumhkrd  :iliciiit  tHi  it  dicil  of  oximiistinii  in  n  few  hours,  j^ 

It  a{i{]C!ii'fl,  then.  Hint  the  litr>'ii?  iirc  lmti-hi.vl  dtiriii^  the  I 
(lie  or  last  of  .Inue  from  eggs  fprtilized  in  April.  Th«  k 
tiwn  crawl  out  on  to  tlic  litxly  of  the  bee,  tin  wliiHi  I 
transported  to  tho  nt-st.  ivhcu  th<!y  enter,  ai-conling  to  I 
obsen-ations,  tho  body  of  the  larva,  (m  wliose  tiitty  ] 
they  feed.  Previous  to  changing  to  a  pupa,  the  lurvn  Urea 
with  its  head  turned  towards  that  of  its  host,  but  Iw-forp 
assuming  tho  perfect  state  (whieh  they  do  in  tlje  late  sum- 
mer or  autumn)  they  must  reverse  their  position.  The 
female  protrudes  the  front  part  of  its  Imdy  between  Ibo  seg- 
menta  of  the  abdomen  of  her  host,  as  n-preseiilcd  in  oar 
figure.  This  chimgc,  Newport  thinks,  takes  place  after  the 
bee-host  has  undergone  its  metjimorphuses,  though  tho  bco 
does  not  leave  her  earthen  cells  until  tlie  following  epring. 
While  tho  male  Stylops  deserts  its  host,  his  wingless  partner 
is  imprisoned  during  her  whole  life  witliin  her  host,  and  dies 
immediately  after  giving  birth  to  her  myriad  (for  Newport 
thinks  she  produces  over  2000  young)  offspring. 

X^iioK  PtKkit,  an  allied  insect,  vvsis  diseovered  by  Dr.  Peek 
to  he  piimsitic  in  the  body  of  wasps,  and  there  aro  now 
known  to  he  several  species  of  this  small  hut  curious  fninily, 
Stiflopiiltf.,  which  are  known  to  live  parasitieally  on  the 
bodies  of  our  wild  bees  and  wasps.  The  presence  of  tlifse 
parasites  which  live  on  the  fatty  parts  finally  exhausts  the 
host,  so  that  tlie  sterile  female  bee  dies  prematurely. 

As  in  the  higher  animals  bees  are  afflicted  with  parasitic 
worms  which  induce  disease  and  sometimes  death.  The  well- 
known  hair-worm,  Gordius,  is  an  insect-pai-asite.  The  adolt 
form  is  about  the  size  of  a  thick  horse-ljair.  and  i^  seen  in 
moist  soil  and  in  pools.  It  lays,  according  to  Dr.  Li^idy.  "mil- 
lions of  eggs  connected  together  in  long  cords.''  The  micro- 
scopic tad|Hile'shnped  young  penetrate  into  the  bodiits  of  in- 
sects f  rcfiuentiiig  damp  localities.  Fairly  esconced  within  Uie 
body  of  their  urjsuspeeting  host,  they  luxuriate  6n  its  fat^tia- 
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siies,  and  pass  through  their  metamorphoses  into  the  adult 
form,  when  they  desert  their  living  house  and  take  to  the 
water  to  lay  their  eggs.  In  Europe,  Siebold  has  described 
Grordius  subbifurcus  which  infests  the  drones  of  the  honey-bee, 
and  also  other  insects.  Professor  Siebold  has  also  described 
Mermis  albicans^  which  is  a  similar  kind  of  hair-worm,  from 
two  to  five  inches  long,  and  whitish  in  color.  This  worm  is 
also  found,  strangely  enough,  only  in  the  drones,  though  it  is 
the  workers  which  frequent  watery  places  to  appease  their 
thirst. 

Thousands  of  insects  are  carried  ofi*  yearly  by  parasitic 
fungi.  The  ravages  of  the  Muscardine,  caused  by  a  minute 
fungus  {Botrt/tris  Bassiana  Balsamo),  has  threatened  the 
extinction  of  silk  culture  in  Europe.  Dr.  Leidy  mentions  a 
fungus  which  must  annually  carry  off  myriads  of  the  Seven- 
teen Year  Locust.  A  somewhat  simihir  fungus,  Mucor  meU 
Utophorus  (Plate  4, fig,  15),  infests  bees,  filling  the  stomach 
with  microscopic  colorless  spores,  so  as  to  greatly  weaken 
the  insect. 

As  there  is  a  probability  that  many  insects,  parasitic  on 
the  wild  bees,  may  sooner  or  later  afllict  the  honey-bee,  and 
also  to  farther  illustrate  the  complex  nature  of  insect  para- 
sitism, we  will  for  a  moment  look  at  some  other  bee- 
parasites. 

Among  the  numerous  insects  preying  in  some  way  upon  the 
Humble-bee  are  to  be  found  other  species  of  bees  and  moths, 
flies  and  beetles.  Insect  parasites  often  imitate  their  host : 
Apathus  (Plate  5,  fig.  1,  A.  Ashtoni)  can  scarcely  be  dis- 
tinguished from  its  host,  and  yet  it  lives  cuckoo-like  in  the 
cells  of  the  humble-bee,  though  we  know  not  yet  how  inju- 
rious it  really  is.  Then  there  is  the  Conopff  and  Volucellaj 
the  former  of  which  lives  like  Tachina  and  Phora  within  the 
bee's  body,  while  the  latter  devours  the  brood.  The  young 
(Plate  5,  figs.  5,  5a)  of  another  fly  allied  to  Anthomyia,  of 
which  the  Onion-fly  is  an  example,  is  also  not  infrequently 
met  with.     A  small  beetle  (Plate  5,  fig.  4,  Antherophagus 
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or/trtnrtiM)  is  ix  roinmon  ininiito  of  lniinblo-l»ei*H*  ncfitt,  and 
|)r<il»ah|y  !r<Mls  upon  tin*  wax  and  polU*n.  Wc  have  aico 
found  scvrr.il  larvti*  (  Plat4*  4,  ti<r.  lt>)  of  a  lKM*tli*  of  whirh  we 
do  not  know  tlit*  adult  form.  Of  similar  haliits  is  prolmhlya 
snudl  moth  (  X^p/topfrn/j'  Hthmimlsii^  IMati*  ii,  tijrs.  2,  Sa, 
hirva :  fiir.  2/>,  chrysalis,  or  pupa)  which  undoubtedly  ft*«dt 
upon  the  waxrn  walls  of  the  hco-ivlls,  and  thus,  likt*  the 
attacks  of  the  conunon  hoc-moth  (iiuJU-nn  vfn'unn)^  whoie 
habits  arc  so  well  known  as  not  to  detain  us,  nnist  pmve 
verv  prejudicial  to  the  well-lwintr  "f  the  cohmv.  'IliU 
moth  is  in  turn  infested  by  an  I<'hneumon-!lv  (  MtrnHfaMer 
nt'phnpf*  rlriM^  IMate  Ti,  tijr?*.  .'J,  \\a)  whic'li  must  dcMrijy  iiuuiT 
of  them. 

Th<»  ti«rnres  of  the  early  staires  of  a  minute  i<*lm«*um(»ii  wik 
resent4Ml  on  the  same  plate  (  Kiir.  7.  larva,  and  7r/,  pu|m,  of 
Anfli'tphnrtittiti  mfiftirhilis)  which  is  para>itic  on  M(*<jr:tehik*. 
the  Leaf-<*utter  bee,  illustrates  the  tninsftirniations  uf  iIm* 
b'hneumon-tlics,  the  suialh'M  >pc«ics  of  which  yet  known 
(an«l  W(*  bcliev(>  the  sni:dlc>t  inject  known  at  all)  is  tin* 
l^rrntiHitiiH  /*KfnttiHt\  or  " wintfcd-atom,'*  whi(*h  is  onlv  <iih»« 
ninetieth  of  an  inch  in  l<*nirth.  and  is  para^^itic  on  AnthiK 
ph«»r:ibi:i.  itx'lf  a  para«»it<*.  A  >p«*cir>  of  mite  ( IMale  .*»,  ti:r*. 
*>.  '.*",  the  >am<*  >een  tVoui  l»cncatli)  is  always  to  Ih*  found  in 
hunibl«*-brr^*  uc^^t^.  but  it  is  not  tliouirht  to  In*  >|N>cially  oIk 
noxious  t<i  the  Ik^cs  them^<'lv<'>,  tlhHcjh  >ev«'nd  f»|M'cif?*  %*( 
mites  (  (ftiftnisus,  etc. )  an*  known  to  be  pani>iti(*  on  inMs-t*. 

I'or  a  prop«'r  study  of  our  bees  and  wasp-*,  we  >houl<l  «'«d- 
Icct  their  ne-^ts  from  th«*  la>t  of  Mav  until  late  in  tin*  autumn. 
We  should  watch  tor  tin*  <lilierent  broods  an<l  colh^ct  tbr 
lar\a,  pupa,  and  adult  of  lM»tli  sexes,  as  well  a.s  tin*  \%orken». 
Till*  *r\U  contaitiinir  tli«*  xouiil:,  ^^itli  whatever  iKini-sile^  tuav 
In*  found  on  thi*m,  max  be  placed  in  alcolnd.  whih*  the  nia* 
ture  Ih«*h  nia\  In*  pinnetl.  Thr  simplest  methiNl  of  cidlect- 
invr  the  nests  of  huml)le-becs  i>  to  \  i-^it  them  lH*fi»n*  suurist- 
<ir  at'ter  •<un**et.  when  the  In'cs  are  in  the  ni*st,  and  we  can 
srcure  the  whoh*  colony.     The  lH*es  4*an  Ih*  picked  up  with 
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bri-^ps  ns  tljcy  cnerg:(>  from  Ihe  nest,  or  caught  with  tlie  net 

mil  thcu  |)iaiio<l.     Rt'Cractorv  colonies  may  bo  estsily  quelled 

r  pijuiiiig  in  ether  or  chloroform,  or  burning  aujphiii-  at 

e  aperture,  as  is  the  best  method  of  proceduit)  with  wasp's 

The  soUlary  spocies,  besides  boring  in  the  earth  like  Au- 
rpna  «ud  Halictiio,  whose  habits  have  beeu  deseribed  in  the 
t*t  vulunic  of  tho  Naturalist,  also  bore  in  the  sleiiis  of 
[fiereut  plxitts,  such  as  the  elder,  syringa,  raspberry,  and 

ickbcrrir'.  Nearly  fifty  species  of  insects,  mostly  hyiuen- 
ptcm,  arc  known  in  Fniiice  to  burrow  in  tho  eteina  of  the 
bckbcrry  alone  I  Now  is  the  time  to  look  for  their  burrows 
I  the  dead  branches.  Their  presence  is  usually  detected 
f  Ml  old  hole  at  the  end  of  a  broken  bi-andi.     The  writer 

•uld  ho  greatly  obligi-d  for  material  to  aid  him  in  the  study 

r  oor  bees  and  wasps,  and  would  take  pleasure  in  corre- 

loiiding  with  those  interested  in  the  study  of  thoir  habits, 

I  TvuiUd  be  very  grateful  for  specimens  of  the  young  in 

^hol,  their  parasites  and  nests. 
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tfiLCASic  Rocks.'— Tlic  antlior  of  tlils  intercBtlng  memoir  classifies 
nricsnlc  rocks  In  live  oriicrs.  The  flrit  order  eonslMs  of  Ith;o1lt«  with 
w  IkmlUcis,  Ncradlt?  or  gmiiltic-rhyotite.  I.ipnrite  or  porphyritir-rby- 
il  Khjroltto  proper  nr  Lithodic  nud  Il.valliie-rhyollle.  Thv  trecond 
PTtkCkytK  with  two  fiiiui1ic!«.  Samidin-tracliyto  und  (lU^urinsivtniirbytc. 
I  U  Prnpjilio  with  three  (Hmllies,  QDnrtKost'-propylltc,  Hom- 
ic-pftipyllic,  nniT  Augftic-propylilc.  The  t'narth  Is  Auileslt*  Willi 
M.  llomlileiitlie-nDdeslle,  and  Aii^llc-aiiileslt«,  The  flftli  order 
It  with  UirL-o  fliinill(.-<<,  Doleritc.  Basalt,  and  Lcucitophytc. 
I^The  HOihur  confln''*  himself  In  this  classlIlcBtlon  to  volcank-  rocks  of 
il  Post-tertiary  u^c.  which  ho  subdivides  Itilo  "miutHlve  erilp- 
"volottnle   cmptioiiH."    The   origin  of  massive   eruptions  Is 
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attrlbatcd  to  a  time  when  the  crust  of  the  earth  was  thinner  tlum  at 
present,  and  opened  in  wide  cracks,  letting  out  vast  mitoes  of  rock  In  ^ 
state  of  aqueous  fbsion.  These  are  supposed  to  have  choked  up  the 
cracks,  and  in  the  gradual  consolidation  which  followed,  only  local  lakes 
of  matter  were  left  in  a  state  of  fUsion,  which  find  their  outlets  In  the 
existing  volcanoes. 

Both  in  massive  and  volcanic  eruptions  the  Propylitic  rocks  are  tlw 
first  or  earliest  ejected,  then  in  successive,  though  not  Invariable, 
sequence,  the  Andesitic,  Trachytic,  Rhyolitic,  and  Basaltic  lavas.  Active 
volcanoes  arc  divided  into  two  classes,  those  which  still  continue  to  eject 
the  same  material  as  exists  at  their  bases  in  the  ancient  '*  massive  erap- 
tions,"  fh>m  which  the  author  supposes  they  take  their  rise,  and  those 
grander  rents  which  have  undergone  periodical  changes  in  the  nature  of 
the  ejected  rocks. 

Lassen's  Peak  in  Northern  California  belongs  to  the  latter  class.  The 
base  is  Andersitic  tuflEi  and  ashes,  in  stratified  layers  nearly  four  thoosaad 
Ibet  thick,  and  upon  this  currents  of  Andesitic  lava,  then  trachytic  lava 
streams  succeed  in  elongated,  sloping  tables;  rhyolite  composes  the 
present  summit  to  the  depth  of  fifteen  hundred  feet ;  and,  lastly,  locally 
separated,  are  inferior  rents  to  the  north  which  have  thrown  out  basalt  of 
apparently  very  recent  origin. 

Thus  the  periodical  changes,  taking  place  in  such  larger  active  .vol- 
canoes, correspond  in  the  order  of  their  succession  with  those  exhibited 
by  the  older  and  more  massive  eruptions. 

Active  volcanoes  may,  therefore,  be  classified  as  belonging  to  the  pro* 
pylitic,  andesitic,  tracliytic,  rhyolitic,  or  l)asttltic  epochs,  or  as  arising  In 
one  of  these  and  passing  through  several  successive  stages  of  develop- 
ment. 

Thus  Lassen's  Peak  has  reproduced,  during  its  successive  changes,  the 
structural  features  of  existing  Andesitic,  tracliytic,  rhyolitic,  and  basaltic 
volcanoes,  and  also  the  order  of  succession  which  is  observed  in  the  mas- 
sive eruptions  of  former  periods.    The  author,  however,  candidly  admits, 
that,  in  some  instances,  the  order  of  succession  is  partially  reversed,  as 
in  the  island  of  St.  Paul  in  the  Indian  Ocean,  where  the  rhyolitic  rocks 
are  overlaid  by  basalt,  and  this  again  by  rhyolitic  and  basaltic  rocks  in 
succession. 

Following  upon  this  is  an  highly  interesting  discussion  of  the  chemica] 
composition,  correlations  of  age  and  texture,  correlations  of  age  and 
composition,  the  geographical  distribution,  and  tlie  origin  of  volcanic 
rocks. 

The  extrusion  of  the  lava  is  accounted  for  by  the  expansion  which  was 
consequent  upon  the  changes  of  the  denser  rocks  around  the  lower  pan 
of  the  cracks  or  orifices,  from  a  solid  or  highly  viscous  state,  to  one  of 
aqueous  Aision. 

Granite  and  Syenite  are  regai*ded  as  the  product  of  very  ancient  mas- 
sive eruptions,  and  as  of  wholly  volcanic  origin. 
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Thoogh  these  views  are  so  entirely  novel,  and  even  startling,  and 
opposed  in  respect  to  the  origin  of  granite  to  the  results  obtained  by  the 
Canadian  Survey  among  the  vast  masses  of  granite  in  Canada  West,  it  is 
nevertheless  a  philosophical  essay  which  commands  our  respect  from  its 
solidity,  and  the  evident  familiarity  and  experience  of  the  author  with  his 
subject.  Whether  the  principles  laid  down  are  true  or  not  in  the  general 
application  for  them  claimed,  this  essay  has  unquestionably  opened  a  new 
path  to  geological  investigations. 

The  Volcanoes  of  the  Hawahan  Islands.* — This  work  is  filled  with 
numerous  observations,  many  of  great  value,  made  by  the  author  during 
his  travels  among  these  islands.  The  whole  group  is  treated  one  by  one 
in  detail. 

From  Mr.  Coan,  and  others  resident  among  the  Sandwich  Islands,  the 
author  gathered  many  interesting  tacts  with  regard  to  tlie  various  erup- 
tions of  the  volcanoes  of  Hawaii,  and  the  physical  geography  of  other 
members  of  the  group. 

The  maps  of  the  Kauai  and  main  groups  are  original,  and  the  crater  of 
Kilauea,  on  the  scale  of  one-half  mile  to  the  inch,  is  ft*om  an  actual  survey 
by  Mr.  Brjgham,  and  of  great  value  to  future  explorers. 

One  fact  of  general  interest  is,  that  while  the  Hawaiian  lines  of  vol- 
canoes run  cast  and  west,  the  major  axis  of  their  oval  craters  are  invari- 
ably north  and  south,  and,  by  comparison  with  the  craters  of  eighteen 
other  lines  of  volcanoes,  it  is  found  that  they  are  generally  at  right  angles 
with  the  axes  of  elevation  of  the  difl'erent  mountain  chains  to  which  they 
belong. 

Mr.  Brigham  adheres  to  the  mechanical  theory  of  the  origin  of  vol- 
canoes,—  "the  earth*s  crust  contracts  unequally  owing  to  its  various 
composition,  structure,  and  form,  causing  certain  portions  to  fall  below 
the  general  level,  opening  rents  at  the  boundaries,  and  forcing  up  molten 
matter  to  the  surface. 

The  Geology  of  Iowa,  f — This  survey,  conducted  by  Dr.  C.  A.  White, 
and  his  assistant,  Mr.  O.  11.  St.  John,  has  extended  over  the  counties  to 
the  south-west  of  the  Des  Moines  River,  and  resulted  in  the  discovery  of 
two  series  of  the  Carboniferous  roclvs.  The  upper  series  of  beds  lie  to 
the  south-west  of  this  river,  attaining  a  maximum  thickness  of  one  hun- 
dred and  seventy-five  feet.  A  coal-bed,  twenty  inches  in  thickness,  was 
traced  along  the  valley  of  the  Nodaways  through  the  counties  of  Adams, 
Taylor,  and  Page.  The  upper  series,  comprising  nearly  all  the  workable 
coal-beds  in  the  State,  is  found  to  the  north-east  of  the  Des  Moines  River. 
The  inclination  of  the  strata  is  south-west,  and  therefore  Dr.  White 
argnes  that  miners  in  the  south-western  counties  may  expect  to  find  pro- 

*  Notes  on  the  Volcanoes  of  tlic  Hawaiian  Islands,  with  a  Hitttory  of  their  various  Eruptions. 
By  W.  T.  Brigham,  A.  M.  Memoirs  of  the  Boston  Society  of  Natural  History.  Vol.  I,  Part 
S,  pp.  182,  with  Ave  plates. 

t  First  and  Second  Annual  Report  of  Progress.  By  the  State  Geologist  and  tlie  Assistant  and 
Chemist  on  the  Geological  Survey  of  the  State  of  Iowa.   8vo,  284  pp.   Des  Moines,  1868. 


(luct.ivA  roal-beds  bf  RluifTing  through  the  Upper  Rcrlec,  a  rr<ialt  whir.h 
will  probably-  prnvo  of  great  (.'coiHimlrnl  vahic  to  Ilic  (iroiilt-  '>f  tl<U  pan 
of  tb«  Stulv.  A  new  [V-nlurv  1b  the  iiubllfAtion  of  populur  leitvrA  wbicb 
were  ariginall}'  written  fbr  tho  newKpupi'rs  by  order  at  tlin  IfKlHlnure  of 
Iowa  while  tbc  survey  wbs  in  progrcsH.  a  plnD  which  otiier  8uitj;s  mlgbt 
(la  wull  to  Imitate,  sluce  It  brings  directly  before  the  pvuple  of  imth 
county  wliHt  thi-  snrvey  is  reiilly  acroniplUhlug  Ibr  their  bi-nc-Ut.  Gypeinin 
wna  found  in  HUch  quantities  nenr  Fort  Dodge  tliut  It  hiut  been  uncd  b>  ■ 
'building  stone.  In  Mills  county  two  syatems  of  glncio]  nrnilebo*  iTi*m 
fiund  diverging  at  hu  ongK'  of  thlriy-oiie  degrees,  tuid  about  twenty  mlka 
north  another  syRtem  diverging  trom  one  of  thcsu  nlueiy-thnre  degrees. 
The  Drat  two  "approximately  coincide  with  the  general  enurses  of  tbo 
Missouri  and  Platte  Rivers."  and  the  last  with  "the  general  direction  of 
tho  drainage  of  the  western  watershed."  The  "Wallfd  Lukes"  of  Iowa, 
a  paper  also  published  In  the  May  number  of  this  Magazine,  la  ciqicctBllj 
intereHling  as  showing  huw  nature,  in  some  of  her  processes,  may  ImlM 
Up  a  structuri;  so  regular  that  It  may  be  mistaken  for  an  artlileial  coustrtK- 
tlon.  Some  spuce  is  also  given  to  descriptions  of  Indi:iu  mtiumls,  nsnally 
circular  in  form,  but  thus  tar  found  to  be  barren  of  Implements  or  other 
remains,  and  occnii^ingtbe  most  eicvitied  and  picturesque  elcrations.  Mo 
conjectnre  is  made  In  respect  to  their  character  or  the  porposea  for  which 
they  were  intended  by  tlielr  ancient  builders. 

California  Mouses.*  —  Professor  Lcsqucrcax  remarks  that  "71)e  fion 
of  California,  In  all  Its  departments,  is  liable  to  great  local  varietlct, 
according  to  the  iH-'coliar  atmospheric  and  chemical  conditions  towkivli  U 
Is  subjected.  The  more  the  piiienogamic  flora  of  that  region  Is  sluilied, 
the  more  the  number  of  species  Is  diminished." 

The  VAJUiTios  oi'  Akimals  axb  I'i^akts  uxder  DoMKsTic.tTiox.t— 
We  have  bu'  space  at  present  to  quote  from  Dr.  Gray's  prebee  to  the 
American  Edition  regarding  this  storohouee  of  Aiets,  with  which  ersiy 
naturalist,  as  well  as  agriculturist,  should  be  acquainted. 

"  It  is  a  pcrftct  treasury  of  facts  relative  to  domesticated  animals  and 
some  of  the  more  important  cultivated  plants;  of  the  prineiplts  whtcli 
govern  the  production,  Improvement,  and  preservation  of  breeds  mm) 
ruees:  of  the  laws  of  inheritance,  upon  whicli  all  oi^oniiation  of  ia- 
proved  varieties  depends;  of  the  ill  vttbcCs  of  breeding  In-and-io,  aetam- 
sary  though  this  be  to  the  ftilt  development  and  perpetuation  of  *  idioltt 
race  or  breed;  oud  at  the  good  eD^cts  of  an  occasional  croas,  by  wUA 
rightly  managed,  a  breed  may  be  invigorated  or  Improved.  Tbeee  Ml 
various  kindred  subjects  uri'  discussed  sclent Illenlly  with  rare  ablUly, 
acutcucss,  and  Impartiality,  by  one  who  has  devoted  most  of  lUa  lift  lo 
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this  class  of  Inquiries,  and  who  discusses  them  In  a  way  and  style  equally 
interesting  and  instructive  to  the  professional  naturalist  or  pliysiologist, 
and  to  the  general  reader.  To  the  intelligent  agriculturist  and  breeder, 
these  volumes  will  be  especially  valuable,  and  it  is  in  the  interest  of  such 
practical  men  and  amateurs  that  they  are  here  reprinted." 

Cosmos.  (Weekly)  Paris. — This  journal,  besides  giving  weekly  re- 
ports of  the  proceedings  of  the  French  Academy,  has  a  most  useful  sum- 
mary of  news  In  all  departments  of  physical  and  natural  science,  includ- 
ing rural  economy  and  the  application  of  chemistry  to  the  arts.  During 
the  past  year  it  has  published,  in  weekly  parts,  "The  Comparative  Geol- 
ogy of  Meteorites,"  by  M.  Stanislas  Meunier,  son  of  M.  Victor  Meunier, 
the  Editor  in  chief.  The  leading  article  of  the  present  number  (dated 
March  21,  18C8)  is  on  the  general  method  of  the  immediate  analysis  of 
meteoric  stones,  by  M.  Stanislas  Meunier,  which  is  succeeded  by  an  ac- 
count of  M.  M.  E.  Fremy  and  Terrell's  general  method  of  the  immediate 
analysis  of  vegetable  tissues. 

M.  T.  Reiset  writes  on  the  ravages  of  the  Cockchafer,  or  **  Hanneton" 
{Melolontha  vulgaris),  and  its  larva,  the  beetle  of  which  in  the  spring  of 
1865  defoliated  the  oaks  and  other  trees,  while  immense  numbers  of  their 
lanras  In  the  succeeding  year,  18GG,  devoured  to  a  fearfUl  extent  the  roots 
of  garden  vegetables,  etc.,  at  a  loss  to  the  department  of  the  Lower  Seine 
of  over  Ave  millions  of  dollars.  This  insect  is  three  years  in  arriving  at  its 
perfect  beetle  state.  The  larva;  hatched  from  eggs  laid  by  the  beetles 
which  appeared  in  such  numbers  in  18G5,  passed  a  second  winter,  that  of 
1867,  at  a  mean  depth  In  the  soil  of  tW  of  a  metre,  or  nearly  a  foot  and  a 
half.  The  thermometer  placed  in  the  ground  (which  was  covered  with 
snow)  at  this  mean  depth,  never  rose  to  the  zero  point*  as  minimum. 
Thus  the  larvte  survived*  after  being  perfectly  frozen  (probably  most  subter- 
ranean larvae  are  thus  frozen,  and  thaw  out  in  the  spring  at  the  approach 
of  warm  weather).  In  June,  1867,  the  gnibs  having  become  full-fed«  made 
their  way  upwards  to  a  mean  distance  of  about  thirteen  inches  below  the 
snrfkce,  where,  in  less  than  two  months,  they  all  changed  to  the  pupa 
state,  and  in  October  and  November  the  perfect  beetle  appeared.  The 
beetles,  however,  hybemate,  remaining  below  the  surface  for  a  period  of 
Ave  or  six  months,  and  appearing  in  April  and  May.  The  immature  lar\'8e, 
warned  by  the  approaching  cold,  began  to  migrate  deep  down  in  the 
soil  in  October,  when  the  temperature  of  the  earth  was  ten  degrees 
above  zero.  As  soon  as  the  snow  melted  they  gradually  rose  towards  the 
surface.  They  began  to  rise  February  23,  18G7,  when  the  temperature  of 
the  earth  had  risen  a  little,  being  +  7°.  1,  the  mean  temperature  of  the 
soil  in  January  being  +  2°.  8. 

Quarterly  Journal  of  Science.  (London.)  In  the  April  number 
Mr.  John  Mayer  writes  on  the  claims  of  Nitro-glycerine  as  an  industrial 
agent.  It  has  been  used  as  a  blasting  material  in  the  operations  of 
mining,  quarrying,  and  railway  cutting  for  about  three  years.    He  con- 

*By  the  Centigrade  thermometer. 
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siders  It  as  In  reiillty  "Icbb  iltuigcraiiB  tbnn  gDn-rotloii.  giinpuwdc 
more  compk-ti'ly  uiidrr  control  thiin  Ihoy  ure."  ••  Wi-lK;m  for  t 
new  cxiiioRlvc  is  wn  tlmen  more  powerful  th»n  irunpowder.  Tlic  fxlnor- 
dlnHr;  mi'cliAntcAl  or  eruptive  power  which  It  exerts  ts  partly  owlni;  to 
the  tixct  that  Uicrc  U  no  solid  rcRldue  attcudinK  tlie  pxpluslun.  anil  tliftt 
the  eimrmous  prcsmirc  exerted  by  th^  rcHUltlog  gnscs  In  tiar  ti>  tlic 
grent  rai)ldliy  of  the  explosions."  In  btastliii;.  liard  taiuplni;  1b  oflitit*' 
tisc.  oivln^;  lo  Its  curious  property  of  "Mriktug  duivu."  (.  e,  exi^rllng  it* 
C'Xploftlve  force  almost  entirely  l[|  n  dowtinnrd  direction.  —  Mr.  C.  V  ~ 
Tcrs  write*  nn  Interesting  artlelo  oil  Buiisom's  Faieul  Concrel*  J 
ThlH  very  dnrable  building  muterlul  U  itiude  by  tulxlus  ■'sand,  ( 
other  minerul  substance  with  Its  proper  proportion  of  n  Bolot 
silicate  ot  smU  In  an  ordinary  pug-nitU,  and  the  mixture,  whltjl^ 
much  resembles  In  substnuce  fresh  putty  rolled  In  sand,  and  is  of  n  »tTJ 
plastic  coualtilence,  is  cither  pressed  Into  blocks  or  numlilis.  or  c>n  be 
rolled  Into  slulis  or  snch  forms  as  may  be  <leslrcd,  and  U  anerwardx  either 
!Hitnrated  with,  or  Immersed  In,  s  solution  of  chloride  of  culeiuui,  when  a 
double  decompoHitioa  of  the  two  solutions  employed  imnieiliitiely  tnko 
pince.  The  sillcn  combines  witli  the  calcium,  and  at  onre  forms  an  Imnl- 
uble  silleaic  of  lime,  firmly  binding  together  all  the  panicles  of  wUcb 
the  stone  Is  composed,  wldlst  ut  the  same  time  the  chlorine  coinbliMs 
with  the  soda  und  (Virma  chloride  of  sodium,  or  commou  salt,  whiti)  !■ 
easily  removed."— I'ror.  G.  Zaddneb  gives  a  very  tborongb  acroani  nT 
Amber.  It  U  fuund  on  the  shore  of  the  Baltic,  principally  at  Sanilaiut, 
where  there  are  "in  deep-sentcd  deposits  an  Inexhaustlhle  sion-  at  tbU 
Talasbie  foasD."  Amber  ia  the  gum  or  liquid  restn  of  a  pine  tree  of 
Eoceue  Tertiary  age.  and  occurs  in  rolled  frngments,  very  seKloiii  wel^> 
Ing  as  much  as  half  a  pound,  in  the  fbrni  of  plus,  drops,  uud  platev,  which 
were  formed  between  the  bark  und  the  wood,  or  between  the  yearly 
lings  nf  growth  of  the  stem,  und  were  wubhed  from  the  Ion  boggy  c< 
into  the  sea,  in  which  the  cmbs,  aea-urclilns,  and  oyst<-rs.  assocMtcd  p 
it,  lived,  the  deposits  in  which  tliey  are  now  found  hnvlug  luwn  (toq) 
the  mouth  of  a  stream.  With  tlic  Amber-pine  llourlshcd  Cainpkor  .| 
Willows,  Birches,  Beeebea.  aud  numerous  Oaks;  and  nmongsiUitQ 
ten  was  u  T?iuja.  very  similar  to  the  Thuja  urrhlfM'ilii.  or  White  C 
now  living  lu  this  coniitry,  '-next  to  which  nliounded  ttlddrlufftoKui. 
PInea,  and  Firs  In  ^reat  variety.  Many  tbnuaands  of  the  Ural  mlgbl 
already  have  perished,  aud,  while  the  wood  decayed,  the  reslu.  wlib 
which  the  stems  aud  branches  were  stored,  might  have  occtunuUled  In 
large  quantities  in  bogs  und  lakes  In  the  soil  of  the  tbrcst.  lu  order  lo 
explain,  however,  that  this  accumulation  of  Amber  could  be  Huddenlj 
broken  up,  floated  away,  and  scattered.  I  assume  that  Uie  coast  of  li» 
district  was  at  that  time  on  the  point  of  linking."  Amiier  is  torn  upfrtim 
Its  bed  by  storma  nnd  thrown  upon  the  ahorc,  -where  a  hundred  Iiomli 
are  waiting  to  intercept  it  witli  nets;"  or  ''the  inhabitants  of  the  eoanji 
in   boats,  and.  turning  the  stoues  [between  which  llie  larger  plee 
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found]  with  hooks  fiEistcned  on  long  poles,  endeavor  to  discover  the 
Amber  in  the  interspaces,  and  to  draw  it  up  with  small  nets."  This  is 
called  **  striking  for  amber."  Like  the  gum  copal  of  AfVica,  amber  is  of 
interest  to  the  entomologist  fVom  the  insect  remains  it  contains,  some  of 
which  arc  figured  in  the  second  plate  (from  specimens  selected  by  Mr.  F. 
Smith,  fh)m  the  British  Museum)  accompanying  the  article,  the  first  plate 
being  a  geological  map  with  sections  of  the  localities  of  Amber. — The 
gigantic  Dragon-tree  of  Teneriffe  is  no  more.  Its  age  was  estimated  to 
be  over  6000  years  old.  —  M.  Balsamo  has  obtained  hybrids  between  the' 
American  and  the  Italian  Cotton  plants.  He  hopes  to  obtain  a  plant  of 
the  long  staple  form  of  our  species  (Gossypium  Barbadense)  which  shall 
ripen  earlier  in  Italy  than  it  now  does.  He  has  also  investigated  the 
action  of  light  on  the  germination  of  seeds.  *'Hc  found  by  using  a  glass 
Jar  fUll  of  vegetable  mould,  that  seeds  exposed  to  the  action  of  sunlight 
were  greatly  retarded  in,  if  not  entirely  prevented  from,  germination. 
Seeds  to  which  only  yellow  light  had  access  were  not  affected.  —  Fran 
Liiders  believes  that  she  has  proved  (what  many  fUngologists  were  pre- 
pared for),  that  Vibriones  are  produced  from  the  spores  and  germinal 
filaments  of  various  moulds  or  fungi.  Vibriones  were  supposed  to  be 
inAisoria.  The  learned  lady  believes  that  the  blood  of  living  animals 
contains  Vibriones^  but  during  life  they  are  quiescent,  showing  no  signs 
of  life  until  putrescence  commences.  Professor  Hallier,  the  best  author- 
ity on  ftingi,  but  who  does  not  accept  Frau  Liiders*  results  as  to  the 
connection  of  "moulds"  and  "vibriones,"  announces  "that  he  has  been 
able  to  isolate  and  identify  from  the  blood  of  typhus  fever  patients  a  dis- 
tinct form  of  ftingus ;  also  in  vaccine  matter  and  in  other  cases.  Dr. 
Salisbury,  of  New  York,  has  also  recently  made  known  the  observation 
of  distinct  fUngi  in  the  fluids  of  persons  sufi'ering  Trom  other  contagious 
diseases.  Are  we  not  advancing  to  a  great  fact  as  to  the  nature  of  such 
diseases?  Fermentation  and  vaccination  may  come  to  mean  much  the 
same  thing.  Frau  Liiders  has  also  successf\illy  shown  that  "yeast"  may 
be  grown  ft*om  many  "moulds,"  as  first  demonstrated  by  Hallier. — Dr. O. 
Fraas  believes  that  there  were  formerly  glaciers  on  Mount  Sinai.  —  Dr. 
Collingwood  has  discovered  on  the  shore  of  the  China  Sea  an  enormous 
blue  Sea-anemone,  two  feet  in  diameter,  in  which  little  fishes  take  shel- 
ter. A  small  fish  is  known  to  inhabit  the  body-cavity  of  Holothurians,  or 
Bea-cucumber,  and  also  of  Jelly-fishes.  —  Mr.  Shirley  Hibbard  believes  the 
caltnre  of  the  Ailanthus  Silk-worm  in  Great  Britain  to  be  a  delusion.  The 
thread  is  too  short.  An  acre  under  culture  yielded  about  ten  shillings, 
and  another  year  eight  pounds,  while  the  same  space  planted  with  po- 
tatoes yields  twenty  pounds ;  and  IVosts  carry  off  the  insects.  The  co- 
coons "are  least  in  value  of  any  silk-worm's  cocoon,  and  are  in  fact 
almost  rubbish." — Professor  Kolliker  has  lately  made  the  discovery  of 
true  polymorphism  among  coral  animals  (Anthozoa).  Besides  the  usual 
form  of  sea-pens  (  Virtjularia  and  PennattUa)  is  another,  destitute  of  ten- 
tacles, besides  other  important  anatomical  differences. — The  bodies  of 
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varioas  MoUascs  are  found  to  contain  acids,  enablinii;  them  to  bore  lo 
rocks.  Pholas  is  luiown  to  bore  into  gneiss  (stratified  ^nnuiilte).  Two 
boring  worms,  Leueodore  and  Sabella,  which  bore  cavities  'in  limestoiM 
rocks,  also  contlUn  acid.  —Mr.  Flower  thinks  there  is  but  one  species  of 
8penn  Whale. 
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BOTANY. 

Thr  Long  Mosd  of  the  South  (TiUandsia  u8neoide$).'-^ln  a  recent 
narober  of  the  Naturalist  Dr.  Asa  Gray  inquires  whether  this  Is  really 
an  Epiphyte,  and  gives  some  reasons  for  a  suspicion  it  may  probably  be 
a  parasite.  Several  times  I  have  had  fY-esh  specimens,  and  fastened  them 
on  blocks, — dead  blocks  of  course, — Just  as  we  do  with  Epiphyte,  Or- 
chidiea,  and  had  them  grow  as  healthily  as  in  their  natural  state.  One  I 
left  In  the  Orchidsea  house,  at  Springbrook,  near  Philadelphia,  some  yean 
ac^o,  had  then  been  eighteen  months  on  the  block,  and  I  believe  was 
amongst  the  lot  sold  at  public  sale  two  years  afterwards.  Many  Tilland- 
slas,  and  allied  genera,  grow  nearly  as  well  on  blocks  in  Orchidaea  hoosea, 
as  in  the  earth. — Thomas  Meehan. 

In  the  hope  of  throwing  some  light  on  the  question  raised  by  Professor 
Gray,  in  the  February  number  of  the  Naturalist,  I  oflfer  the  following 
facts,  which  fall  under  my  dully  obscr>'ation,  attempting,  however,  no 
explanation. 

1.  The  Long  Moss,  or  Spanish  Moss  (Tillandsia  usneoides),  grows 
abundantly  and  luxuriantly  on  the  dead  branches  of  our  live-oaks,  and 
other  trees,  but  when  these  dead  branches  fall  to  the  ground,  it  soon 
dies. 

2.  On  a  tree  near  my  house,  which  has  been  entirely  dead  for  more 
than  a  year,  there  is  a  thrifty  growth  of  this  moss. 

3.  I  often  find  it  simply  hanging  by  a  loop  to  a  twig,  or  a  projecting 
point  of  bark,  and  still  growing  vigorously. 

4.  On  fallen  trees,  even  on  those  recently  cut  down,  I  find  it  generally, 
but  not  always,  withered  and  dead.  — D.  II.  Jacques,  Glen  Evergrte%^ 
Jacksonville^  Fla. 

Long  or  Black  Moss  {Tillandsia  usneoides)  only  ax  Epiphyte.— 
Concurrent  testimony  from  several  quarters  makes  it  clear  that  Tillandria 
does  not  perish  on  cutting  down  the  tree  that  supports  it,  and  that  it 
thrives  as  well  on  dead  as  on  living  trees.  Our  original  informant  most 
therefore  have  been  mistaken. — A.  Gray. 

Anomalous  Flowers  of  the  Willow.  —  There  is  a  species  of  Willow 
{Salix)  growing  near  here  which  has  for  two  seasons  borne  the  abofe 
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aoomaloas  flowers,  either  a  double  ovary  or  two  single  ones  appear- 
ing above  each  scale.  Gray,  in  his  Manual  (p.  416),  mentions  a  *Hrans- 
formation  of, anthers  into  imperfect  ovaries"  as  common  in  S.  rostrata, 
and  occasional  in  other  species;  but  this  specimen  has  not  the  ** yellow 
scales "  nor  the  '* prominently  veined"  leaves  ol  that  species,  it  is  more 
\i\iQ  S.  knmilis ;  and  besides,  if  this  is  such  a  transformation,  and  the 
duality  of  the  organs  seems  to  indicate  that  it  is,  it  is  a  complete  one; 
no  intim|ition,  excepting  the  duality,  existing  which  may  point  to  the 
stamens  as  their  origin.  The  ovaries  are  fUIl-sized  and  perfect,  and  the 
embryos  well  developed.  I  have  specimens  of  the  above,  and  also  of 
Arethusa  bulbosa,  Woodwardia  angustifolia,  Lycopodium  inundatum, 
Draba  verna,  and  a  few  other  scarce  plants,  which  I  should  like  to  ex- 
change for  scarce  plants  which  I  have  not.  I  should  like  also  to  corre- 
spond with  two  or  three  young  botanists  for  the  purpose  of  more  general 
exchange.  —  W.  P.  Bolles,  Box  35G,  Next}  London,  Conn. 

CoMPAitATivE  Floral  Calendar,  Cass  County,  Missouri. — 

Peucedanum  in  bloom,  Mar.  23,  1868. 

Isopyrum  bltcmatum         "       Ar^r  oi    ifl«i.    Anv  io   lenT    twtoi.  oa.     h 
Viola  pubescens  **       ^nr  91      **       a^i.  10      *<      \foi.  oa      n 

Erythronlum  albldum         **      Mar.  29,     **      Apr.    2,     "      Mar.  28,     " 
Astragalus  car>'ocarpus 
Peach  ** 

Antennaria  plantagini- 

folia 
Strawberry 
Ylola  cnculata 
Phlox  divaricata 
Claytonia  Vlrginica 


*<  Anr     Q7         "  A  ni.     Ofi         a  \fof    Ofl         U 
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Apr.    2, 
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Apr.  27, 

n 

Apr.  28, 

u 

Mar.  28, 

Apr.  27, 

a 

Apr.  20, 

i( 

Mar.  31, 

Apr.  27, 

tt 

Apr.  19, 

(t 

Apr.    1, 

May    2, 

tt 

Apr.  20, 

(1 

Apr.    2, 

Apr.  14, 

ti 

Apr.  19, 

(( 

Apr.    1, 

Apr.  29, 

i( 

May    7, 

(( 

Apr.    2, 

Apr.  14, 

n 

Apr.  15, 

(( 

Apr.    2, 

u  Ar»f    97         **  Anr     10         «*  A  r»r        1  «< 


"  May  2,  "  Apr.  20,  **  Apr.  2,  " 
"  Apr.  14,  "  Apr.  19,  "  Apr.  1,  " 
"      Apr.  29,     "       May    7,     "      Apr.    2,     " 

a  Ar»i>    11        a  Anr     in        <<         Apr.     2,       ** 

G.  C.  Brodiiead. 


White  Wild  Columbines,  etc.  — In  the  April  number  of  the  Natural- 
ist, Mr.  Mllllngton  mentions  a  white  Columbine.  I  would  state  that  I, 
also,  have  seen  white  columbines  (Aquihf/ia  Canadensis).  During  last 
summer  I  saw  a  very  pretty  white  Lobelia  syphilitica.  I  have  also  seen 
white  flowered  plants  of  the  common  Ironwecd  (  Vernonia  Xoveboracensis). 
— G.  C.  Broadiiead. 

Is  the  Elder  a  Native  Plant?— In  answer  to  Inquiries  as  to  the 
nativity  of  the  Elder  (Sambucus  Canadensis)  I  would  say  most  posi- 
tively, that  it  Is  as  much  a  native  of  the  United  States  as  the  oak  or  elm. 
My  father  being  one  of  the  flrst  settlers  of  Illinois,  the  elder  was  used  for 
making  spiles  for  tapping  maple  trees,  and  In  the  years  1857  and  1858,  I 
explored  a  considerable  part  of  Northern  Kansas,  which  was  then  in  its 
wild  and  primitive  state,  and  the  elder  was  always  present  In  the  valleys 
in  connection  with  the  wild  plum,  choke-chcrrles,  etc.  The  elder  is  more 
plentifhl  in  Kansas  than  in  Illinois,  and  was  before  the  white  man  became 
possessor  of  the  soil.  — Wm.  J.  McLaughlin. 
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Flowrring  of  thk  **  German  Ivnr.'*— In  the  March  nomber  of  the 
Natukaust  is  a  commnnication  on  *' German  Ivy,"  and  Its  **  flowering 
onder  peculiar  circumstances."  The  description  given  bj  Professor  Gnj 
is  certainly  very  interesting  and  remarkable.  Allow  me  to  state  that  If 
this  plant  is  taken  in  the  spring  and  placed  in  the  ground  without  a  pot, 
then  transplanted  to  a  pot  in  the  fall  and  cut  down  close  to  the  roots 
shortly  after  the  appearance  of  new  shoots,  flower  buds,  and  flowers  win 
follow.  I  send  with  this  specimens  of  this  plant  which  has  beep  treated 
in  this  way,  and  so  successfhl  has  it  been,  that  efibrts  to  prevent  the  plant 
fh>m  blooming  have  been  unavailing j  so  vigorously  does  it /lower.  Is  thero 
an  explanation  possible  why  this  plant  and  others  of  difl^rent  speetoa 
should  blossom  so  proftisely  after  such  severe  pruning? — James  L.  Lit- 
tle, Jr. 

A  Variett  of  the  Common  Agrimony.— A  variety  of  the  common 
agrimony  {Agrimonia  Eupatoria)  is  occasionally  found  in  this  vicinity, 
having  nine  leaflets  instead  of  seven,  which  is  the  usual  number.  In  all 
other  respects  it  appears  to  be  identical  with  the  ordinary  form,  except 
that  it  is,  perhaps,  a  little  toller,  and  occurs  in  rather  more  8wani|7 
localities. — T.  Martin  Trippe,  Orange  Co.,  N.  T. 


ZOOLOGY. 

How  Spiders  begin  their  Wfjis.— Early  in  the  spring  of  1866,  while 
arrangements  were  making  for  photographing  a  live  male  of  the  Xephila 
plumipes  (the  so-called  **Silk  Spider  of  South  Carolina"),  the  spider,  after 
having  several  times  traversed  the  circle  of  wire  on  which  it  was,  sud- 
denly stopped,  took  a  firm  position  at  the  top  of  the  frame  and  lifTod  the 
abdomen,  pointing  it  toward  a  large  skyliglit  which  occupied  the  mid- 
dle of  the  ceiling :  a  slender,  shining  thread  was  seen  to  shoot  forth  ftx»m 
the  spinnerets  which  occupy  the  end  of  the  abdomen ;  It  seemed  to  have 
a  blunt,  rounded  extremity,  which  advanced  through  the  air  rather 
quickly  for  a  few  inehes,  but  afterward  more  slowly  and  steadily,  and 
with  an  upward  tendency,  but  always  in  the  direction  of  the  skylight. 
When  it  had  reached  the  length  of  Ave  or  six  feet.  I  allowed  it  to  become 
attached  to  my  coat ;  the  issue  ceased  at  once,  and  the  spider,  bavins 
attached  the  end  of  tlic  line,  turned  about  and  began  to  pull  upon  it.  I 
now  broke  it  off  near  the  wire,  and,  believing  that  there  was  a  current  of 
air  toward  the  skylight,  I  blew  gently  upon  the  spider  from  various 
directions,  and  found  that  it  alwaj's  pointed  her  abdomen  in  the  direction 
in  which  I  blew,  and  that  the  thread  was  emitted  in  the  same  direction. 
So  that  while  it  seemed  to  have  the  power  of  projecting  a  thread  for  a 
short  distance,  yet  it  always  availed  itself  of  the  prevailing  current  of  air. 

This  single  instance  by  no  means  proves  that  all  spiders  do  or  can 
employ  this  method  of  bridging  over  spaces,  and  it  may  be  that  on  orffi* 
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nary  occasions  they  do,  as  every  one  has  seen  them,  descend  to  the  ground, 
emitting  the  thread  as  they  advance,  and  pulling  in  the  slack  before 
attaching  it  to  the  desired  point.  But  the  former  method  enables  them 
to  cross  water  and  to  pass  from  tree  to  tree ;  while  the  well-known  buoy- 
ancy of  the  silk  permits  them  (or  at  least  the  smaller  species)  to  sail 
along  our  water,  hanging  at  the  lower  end  of  a  line  whose  upper  end  is 
invisible. 

In  reference  to  this  subject,  see  Kirby  and  Spence's  Entomology,  Mo- 
tions of  Insects,  and  Manner  in  which  they  take  their  I^'ood." — B.  G. 
Wilder. 

The  Wolverene. — The  Wolverene  follows  the  Beaver  and  preys  upon 
them;  in  northern  latitudes,  the  wolverene  is  almost  always  present 
where  the  beaver  is  abundant.  The  beaver  has  a  beaten  path  on  the 
bank  of  the  stream  near  his  lodge.  There  the  wolverene  lies  in  wait 
for  hlro,  and  often  cuts  short  his  career.  A  half-breed  Frenchman  here 
owns  a  female  of  the  bull-terrier  breed,  which  follows  the  beaver  to  his 
lodge,  and  pulls  him  out,  having  sometimes  a  severe  fight,  and  showing 
ugly  cuts  about  the  head,  from  the  beaver's  sharp  teeth.  The  Indians 
offer  a  big  price  (a  large  buffalo  horse)  for  the  dog.  —  D.  S.  S.,  Fort  Sully, 
Dakota  Territory. 

The  Mocking  Bird.  — I  observe  that  while  all  the  other  song-birds 
are  silent  in  our  Southern  forests  and  groves,  the  Mocking-bird  is  quite 
as  musical  as  during  the  spring  and  summer.  Several  of  them  arc  sing- 
ing on  the  topmost  twigs  of  the  oaks  near  ray  house  most  of  the  day. 
More  than  a  dozen  pairs  of  them  built  their  nests  within  sight  of  the 
dwelling  and  out-bnildings  during  the  past  spring  and  summer,  all  of 
them  laying  twice,  and  some  three  or  more  times.  Few,  however,  suc- 
ceeded in  rearing  their  young,  many  of  them  being  destroyed  by  snakes, 
and  more  by  the  persistent,  but  generally  unsuccessful,  attempts  of  the 
ladies  of  the  family  to  domesticate  them.  Their  first  nests  were  inva- 
riably built  in  low  bushes  or  on  fences,  but  if  these  were  disturbed,  either 
before  or  after  the  hatching  of  the  young,  the  parent  birds,  as  if  taught 
by  experience,  always  built  on  trees,  peach-trees  being  preferred.  They 
came  boldly  to  the  house,  and  even  into  the  rooms  where  we  were  sitting, 
to  feed  the  young  we  had  taken  from  them.  —  D.  H.  Jacques. 

The  Dragon  Fly.  —  Three  years  ago,  in  the  middle  of  the  summer,  I 
was  sitting  in  my  tent,  in  camp,  on  the  old  battle-ground  below  New 
Orleans,  when  my  attention  was  attracted  by  the  swift  fiight  of  a  large 
Dragon-fly,  closely  pursued  by  another  of  the  same  size.  Twenty-flve 
yards  ft-om  my  tent  the  fugitive  was  overtaken,  and  both  fell  to  the 
ground  together,  tumbling  over  and  over.  I  walked  immediately  to  the 
place,  and  obser\'ed  that  in  that  very  short  time  the  creature  had  bitten 
Ills  victim  entirely  in  two,  in  the  articulation  just  forward  of  the  IVont 
wings,  and  had  settled  complacently^to  eating  the  body*  commencing  at 
the  part  he  had  bitten  through.  The  head,  thorax,  and  legs  retained 
life,  struggling  and  kicking  vigorously  during  several  hours  I  had  the 
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opportunity  to  observe  tlivm.  I  will  remark  lliul  the  Htajfniuil  Injn 
Iiouisluua.  UDil  perhaps  tlic  nbuiitlatit  fo'id.  ilt'velnp  ilruj^nii'lIbiH  a 
InrgosUe.    In  riew  of  the  post  of  mii»qalto<i8,it  1h  a  pit;  Iha  g 

eater  t«  not  still  more  nbundAiit U.  H.  ». 

Thk  Fame.Scokptos.— Theae  llttlo  sporploii-UVe  ouiiniUa  ■ 
mptllntp  In  structure  between  tbo  initvs  anil  thn  spldcn. 
liftr    taneroidti   L,    klodly  Idi-ntlflort  hy  Dr.  Hngen,  of  llif  ( 
MuHuuin,  who   has  Bluilled   c 
;ieH.     He  stuli^s  that  it  (u.-l7,es  lb*  le^l  t 
mil  Is  thus  trnnspnrtfri  nhnul  liy  t^M^r  i 
•■  The  Aict  that  an  nnlmiil  iboaffetlHr^ 
ly  nutans  of  another  aulraul  Is  tntci 
t  Is  evident  that  this  way  \s  Ukcn  t 
laziness,  or  from  iucnpacllf   to  avco 
purpose  In  nuy  other  way.    In   tbs   I 
whoso  movements  ore  slow.  Ilild  meaai 
motion   U  apparently  ailoplM)  \a   flnd  I 
food  more  easily.    Neccs).nrUr  «'c4i  k  I 
thiijga  raunot  be  uutque  lu  tmtural  lUt 
confess  tliat  at  present  1  know  nothin 
goufl  to  It  auiODg  Insects  except  the  cose  of  the  larva  of  MrtiH,  ll 
known  TriHiiyuUiiiin,  which  creeps  upon  bees  on  purpose  to  be  U 
their  nests,    Soinetliing;  analogous  exists,  I  thtnk,  auioug  II 
Htiit  remora  Is  often  fbund  attached  to  other  Oslics  by  a  peculiar  d 
tus.    But  the  purpose  In  the  Ei-hitHriii  la  not  veiy  clear,  far  tU»  § 
swims  veiy  qaiekly.     The   apparatus  for  the  att^-liuivnt  Of  C 
lutnptu  is  quite  dltfereDt;  Its  purpose  Is  not  known." — IIaokn. 

The  Kalac-scorplon  Is  about  a  quurtcr  of  nn  Indi  lon|r.  and  may  bA  d 
servtKl  moving  with  a  curlons  sldownye  gait  on  opt^ninfr  old  buolu),  aul 
In  dns^  places  ^nerolly.     It  is  sulci  to  linut  tlie  Ilea  vl^roiml)'.  i 
to  devonr  the  ACropoi,  or  little  white  book-louse,     ll  has  also  h 
larking  under  the  elytra,  or  wlng-covcrs  of  beetles,  bni  it  d 
to  be  truly  parosiiie  In  its  hahito. 

Thk  Jack-smi-k. — Wlille  gunning  one  day  on  Jordan  Civelc,  { 
eonnly,  Peunsylvnnia,  I  saw  four  little  bird*  riiinilng  along  «htr«d«l 
until  Ibey  eame  near  some  dumps  of  (cmss,  tvlieu  Uiey  ran  ouder  Ibc 
edgei  anil  bid  theniaelven.  I  ideio,  at  the  same  time,  xtw  unc  nt  tbt 
parent  birds  Ay  nwny.  I  eaugbt  one  of  the  iitilc  fellowit  and  iiiimi»< 
blmi  he  was  aliout  two  or  two  mid  u  half  iuelies  iu  lielfiht.  of  allgH 
blulsh-groy  color  above,  and  lighter  on  the  tircnst;  color  of  btU  fcllMI- 
Ishidnk;  eycH  brown;  legs  groeninh  black. 

The  female  (a>  It  turned  out  to  be)  soon  came  tuid  look  ii| 
and  carried  It  about  one  hunilrcii  yards  to  the  nilll-iiice.  1  - : 
with  her  load,  as  it  seemed  to  me  ralbor  a  ^Tfral  one  for  lli< 
soon  relumed,  and  took  up  a  seeond.  BylugolTivUli  It;  a: 
and   llinrlli.     I   tlien  went  to   see  wlieiv   ithv  hud  takeu  li 


d  buolu),  Hul 
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found  them  in  a  nest  of  thin  sticks  and  soft  grasses  on  the  ground,  about 
two  or  three  feet  above  the  water  as  it  made  its  exit  flrom  the  mill.  The 
nest  was  also  near  the  mill,  close  to  the  water-wheel,  near  to  where  the 
water  shot  over  the  wheel.  I  shot  the  female,  and  I  afterwards  saw  that 
the  male  bird  was  attending  them  as  the  female  had  done.  It  was  the 
female  and  young  of  Trinya  maculata, — Walteu  J.  Hoffman,  Heading, 
Pa. 

TuK  Locust  Killer. — I  never  saw  but  one  of  these  wasps,  and  that 
was  about  two  years  ago,  and  then  only  for  a  few  moments.  It  appeared 
to  be  marked  almost,  if  not  precisely,  like  a  ^Miornet,'*  and  to  be  about 
two  or  two  and  a  half  inches  in  length,  and  large  in  proportion ;  truly  a 
most  formidable  looking  insect.  The  **  killer"  had  seized  one  of  our 
August  locusts,  and  was  endeavoring  to  rise  f^om  the  ground  with  it,  the 
locust  clinging  to  the  grass,  and  fluttering  and  screaming  all  the  while. 
Before  I  could  seize  them,  they  rose  from  the  ground  and  made  off  in  a 
bee-line,  at  a  height  of  about  twelve  or  fifteen  feet,  the  locust  resisting 
with  might  and  main.  I  am  told  they  make  nests  in  the  ground,  boring  a 
bole  to  the  depth  of  two  or  three  feet.  They  must  be  rare,  or  I  should 
have  seen  them  before.  — C.  W.  Taylok,  Hulmerille,  Pa. 

The  wasp  is,  probably,  the  Stizus  speciosua,  which  seizes  the  Cicada  to 
store  its  nest  with,  which  is,  probably,  not  more  than  a  foot  in  depth. 
We  hope  our  correspondent  will  observe  its  habits  more  closely,  and  send 
us  specimens  so  that  it  can  be  iden titled  with  certainty.  —  £i>s. 

The  Prairie  Dog.  —  Among  my  observations  on  the  prairie,  I  have 
learned  that  the  prairie  dog  has  a  very  destructive  enemy  in  the  Lynx,  or 
American  Wild-cat.  This  quick  and  fierce  animal  hides  in  the  grass  in  the 
outskirts  of  the  dog-town,  and  pounces  upon  any  unlucky  dog  that  starts 
out  to  forage,  and  carries  him  ofi*  before  he  can  whisk  his  Ainny  little 
taU.— D.  S.  S. 

The  Robin  at  Fault.  —  A  remarkable  instance  of  the  lack  of  the 
"bump  of  locality"  in  birds  came  under  my  observation  some  years  ago. 
I  had  nailed  a  board  of  moderate  width  under  the  eaves  of  a  bam  to  form 
a  resting-place  for  the  nests  of  the  Cliff,  or  Jug-swallow.  It  was  inclined 
at  an  angle  so  as  to  form  a  sort  of  trough.  A  robin  commenced  building 
her  nest  in  it,  but  seeming  unable  to  fix  upon  any  particular  spot,  de- 
posited the  mud  and  straw  along  the  entire  length  of  the  trough,  about 
ten  feet.  After  working  several  days,  she  abandoned  her  task.  Shortly 
afterwards  I  saw  a  robin  (whether  the  same  bird  or  not  I  cannot  say) 
attempting  to  build  her  nest  in  the  same  way,  along  the  entire  outer  cor- 
nice of  a  house,  about  thirty  feet.  —  A.  P.  R.,  Geneva,  N.  Y. 

A  Variety  of  the  Blackbird.  —  I  suppose  that  almost  everyone  is 
well  acquainted  with  the  general  appearance  of  the  Red-winged  Starling, 
or  Blackbird  (Agelaius  Phceniceus  Vieillot).  Last  May  I  shot,  near 
Fresh  Pond,  in  this  vicinity,  one  of  these  birds  having  a  crescent-shaped 
marik,  of  a  bright  orange-color  on  the  breast ;  this  was  about  equal  in  size 
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and  form  to  the  half  of  an  old-fla^hioned  copper  cent,  and  the  fecthera 
were  colored  nearly  to  the  roots.  In .  other  respects  the  bird  was  pre- 
cisely similar  to  the  ordinary  male  of  this  species. — Wiluam  Brkwstdi, 
CambHdtje,  Mass. 

The  Bkltrd  Kingfisher. — I  observe  a  note  concerning?  the  nesting  ci 
the  Belted  Kingfisher  in  your  November  number,  in  which  Mr.  Fowler 
difl'crs  fh)m  Mr.  Samuels.  I  now  propose  to  be  a  connecting  link  betweea 
the  two,  and  to  say  that  I  have  altcays  found  the  holes  of  (7.  alcpom  ''six 
or  eight  feet  long,'*  as  Mr.  S.  says,  and  always  ''in  the  form  of  an  elbow," 
as  Mr.  F.  describes  them ;  and  that  I  have  sometimes  foond  a  bed  of 
sticks,  grass,  etc.,  and  sometimes  not.  I  wish,  too,  to  ask  if  any  one  hat 
ever  known  them  to  turn  to  the  left,  as  I  have  never  seen  them  bnuidl 
otherwise  than  to  the  right. — W.  E.  Endicott. 

The  Dwarf  Tirausii  in  Massachusetts.  —  A  single  specimen  of  tlie 
Dwarf  Thrush  (Turdus  nanus  Aud.)  was  obtained  in  Waltham,  Mass., 
Oct.  9,  18G7.  It  was  taken  by  Mr.  L.  L.  Thaxtcr,  and  its  identity 
first  discovered  by  Mr.  C.  J.  Maynard,  of  Newtouville,  Mass.  The  Wrd 
was  found  in  high,  dry  woodland,  not  In  a  swampy  locality,  sach  as  the 
nearly-allied  species  frequent.* — E.  A.  Samuels. 


GEOLOGY. 

The  Bone  Caves  of  Brazil  and  their  Anlmal  I^emains.  By 
J.  Bernhardt.  —  The  distinguished  author,  well  known  to  zoologists  by 
his  numerous  and  valuable  contributions  to  the  history  of  mammals 
(especially  Cetacca),  Birds,  Keptilcs,  Fishes,  etc.,  has  favored  one  of  tlie 
popular  scientiflc  journals  t  of  his  country  with  a  detailed  and  very  inter- 
esting account  of  **The  Bone  Caves  of  Brazil  and  their  Animal  Kemalns.** 
—  a  sul)ject  on  which  Professor  Keinhardt,  through  his  repeated  travels 
In  that  country  aud  his  familiarity  with  its  recent  and  Po.st- pliocene 
fauna,  J  must  be  regarded  as  one  of  the  llrst  authorities.  In  the  hope 
that  one  of  the  many  popular  scieutillc  journals  of  England  will  procure 

•Tht?  followlriK  dcRcrlptlon  of  tills  binl  corrcspomls  es.sont  Lilly  with  that  of  Pacific  spcclmeiu 
^vfii  by  Professor  Baird:  — Upper  iiiumliblo  of  bill,  black;  lower  niaiuUble,  at  the  base  and  for 
half  Its  Icn^rtli.  yellow;  at  the  tli),  black,  gruduully  fadliiK  Into  llKht  bn»wii  towards  tlie  niiihne: 
the  head  above,  and  the  back  to  the  ruuip  browiiibh-ollve.  iK-coniing  paler  on  the  ninip  to  tlw 
upper  tall  coverts,  which  are  niftuis;  tall,  both  above  and  beneath,  with  a  deckled  purple 
tinire,  not  rnfims,  us  with  T.  Pallasll;  chin,  throat,  an<l  breui$t,  pale  bufl*,  each  feather  liavinf  the 
tip  marked  with  a  lar^e  trlan^nlar  siH>t  of  dark  bn>wu,  which  {ip<»t8  are  less  d<Hrlded  oa  the 
brea>t;  sides  grayish  brown;  belly  and  lower  tall-coverts,  pure  white;  on  op<'nlii|r  tliewhif. 
the  broad  bulT  band  across  the  whole  width  within  appears,  as  with  T.  PallajtII,  but  H  a  ^llade 
paler;  iris  brown;  feet  and  tarsi  paler  brown;  tall  more  rounded  thunT.  Pallasli.  Lenirth. CwT^; 
breadth,  10.5G;  wing,  3.40;  tail,  2.80  Inch.  The  stomach  was  fllleil  with  small  Int^ectn,  prlucipolly 
beetles. 

t  Journal  of  Popular  Science,  Edited  by  C.  Fogh  ..nd  Dr.  C.  F.  Luctken,  Copenliairen,  IWT. 

t  Dr.  P.  W.  Lund's  collections  ft-oni  the  Brazilian  caves  in  the  Museum  of  Copenliagen  are 
Intrusted  to  the  c:ire  of  Professor  Keinhardt. 
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its  readers  the  pleasure  of  becoming  acquainted  with  his  memoir  i;t 
exienao,  through  a  translation,  we  shall  here  restrain  ourselves  to  giving, 
in  the  author's  own  words,  the  general  conclusions  with  which  he  sums 
up  the  most  important  results  of  his  careful  studies  on  the  subject. 

1.  During  the  Postpliocepe  epoch  Brazil  was  inhabited  by  a  very  rich 
mammalian  fauna,  of  which  the  recent  one  might  almost  be  said  to  be  a 
mere  fhiction  or  a  crippled  remnant,  as  many  of  its  genera,  even  families 
and  suborders,  have  vanished,  and  very  few  been  added  in  more  recent 
times. 

2.  During  the  whole  postpllocene  epoch  the  Brazilian  mammalian  fauna 
had  the  same  peculiar  character  which  now  distinguishes  the  South 
American  j^Mina,  compared  with  that  of  the  old  world ;  the  extinct  genera 
belonging  to  groups  and  families,  that  this  very  day  are  peculiarly  char- 
acteristic of  South  America.  Only  two  of  its  genera,  the  one  extinct 
(mastodon),  the  other  still  living  (the  horse),  belong  to  families  that  in 
our  epoch  are  limited  to  the  Eastern  hemisphere. 

8.  All  the  mammalian  orders  were  not  in  the  same  degree  richer  in 
genera  in  fDrmer  times  than  now.  The  Bruta  (Sloths,  etc.),  Pecora 
(Horse,  Sheep,  etc.),  Proboscidea  (Elephants),  and  lastly  the  Fera;  have 
relatively  suffered  the  greatest  losses.  Some  orders,  for  instance  the 
Chiroptera  (Bats)  and  Simioj  (Monkies),  perhaps  contain  even  more 
genera  now  than  formerly. 

4.  The  Postpllocene  mammalian  fauna  of  South  America  differed  much 
more  from  the  modern  one,  and  was  especially  more  rich  in  peculiar,  now 
extinct,  genera,  than  the  corresponding  fauna  of  the  old  world. 

5.  The  scantiness  of  great  mammalia,  one  might  say  the  dwarf- like 
stomp  impressed  upon  the  South  American  mammalian  fauna  of  our  day, 
compared  with  that  of  the  Eastern  hemisphere,  was  much  less  distinct, 
or  rather  failed  altogether  in  the  prehistorical  fauna.  The  Postpllocene 
Bfastodons  and  Toxodonts  of  Brazil,  its  many  gigantic  Armadillos  and 
Sloths,  could  well  rival  the  Elephant,  Rhinoceros,  and  Hippopotamus, 
which,  during  the  same  period,  roamed  over  the  soil  of  Europe. — C.  F. 
LGtkkn,  Copenhagen,  Feb,  14,  1868. 
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Ik  June  we  have  found  that  beautiful  butterfly  Militcen  Phaeton  rising 
ftom  the  low  cold  swamps.  Its  larva  (Fig.  1)  transforms  early  in  June 
or  the  last  week  in  May,  into  a  beautlAil  chrysalis  (Fig.  2).  The  lar>'a  liy- 
bemates  through  the  winter,  and  may  be  found  early  in  spring  feeding  on 
the  leaves  of  the  Aster,  the  Viburnum  dentatum,  and  Hazel.  It  is  black 
and  deep  orange-red,  with  long  thick-set  black  spines. 

The  Currant-borer,  Trochilium  tipitUforme,  a  beautlAil,  slender,  agile, 
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docp-blUG  mntJi,  with  trnnspaivnt  nlngH,  R\e»  th«  iMt  of  tbe  monthfl 
curninL  butthvB,  and  iu  clirysulida  niiiy  he  round  in  May  In  Uw  ip 
Tlic  rnvn^L'B  of  the  Curraiit-molli.  Aliraxiiifribeariii.b»- 
rIi)  soon  after  the  leaves  ore  oui.    Aniong  moihs,  that   • 
of  tlic  Anicricao  Tout-cMerplUar  lUca  ilurinK  tho  lost  or  I 
Pl(.  ].  June  and  Jutjr.and  Its   [ 

wblte  cocooii§  can  be  ' 
(lotcctei)  Qndvr  bnrk, 
aiid  In  sliultorcd  parts 
ot  fencC'B  and  out- 
houses. 
Amont;  others  oT  ttie  iDtcrestlng  Riinlly  or  the  Silk- 
worm)), Bomhyclde,  are  Llthosia,  Crocota,  and  Its  sUlee, 
which  fly  In  the  daytime,  Knd  thi^  dllTureiit  species  of 
Arctia,  and  the  white  arctinns,  Spilosoma,  and  l^cucarctla,  the  puvnt  oT 
tbe  Sait-ntnrsN  Caterpillar- 
Many  Lear-rollcrs,  Tortri(e$,  arc  rolling  up  leaves  In  various  wifs  for 
tlielr  hnbitDtloiis,  and  to  coiicesl  tbeni  ttam  too  prying  blnla :  and  host* 
of  jroung  Tlneaua  are  now  mining  leaves,  and  excnvnttng  the  Interior  of 
seeds  nnd  various  miits.  Grape-growers  shonid  guard  against  the  sttarkit 
or  ft  species  of  Tortrix  which  rolls  the  leaveaof  the  gmpe.anUof  aTlMM, 
probably  a  species  of  CelecAfa,  which.occonlltigtoMr.  M.  C.  Rcrrd.  of  llod- 
sou, Ohio,  "In  mldsuramer deposits  Its  eggs  in  the  grape;  n  single  r-gig  la 
a  grape.  Its  prescDcc  Is  soon  Indicated  by  a  reddish  color  on  that  Mr 
of  the  yet  green  grape,  and  on  opening  It.  the  winding  channel  apencd 
by  the  inrva  In  the  pnlp  is  seen,  and  the  minute  worm,  which  Is  wtihf. 
with  ndark  bead,  Is  found  at  the  end  of  the  channel.  It  coutluuea  ts 
(bed  upon  the  pulp  of  the  ftiilt.  and  when  It  reaches  the  seeds,  cata  iwt 
thoir  Inteiior;  and  if  the  supply  nrom  one  grape  Is  extinguished  bpfim 
lis  growth  is  completed.  It  fbstcus  this  Uj  an  adjilning  grape  u'Uh  a  web, 
and  barrows  Into  It.  It  nniiliy  grows  to  about  one  half  of  an  Inch  bi 
len;^,  becomes  brown,  almost  black,  the  bead  retaining  Itsclnnnnion  color. 
When  it  Icnvcs  the  grape  it  Is  very  active,  and  has  the  power  of  lutUw 
itself  down  by  a  thread  of  silk.  All  my  eftbrts  to  obtain  the  cocoons  (kUed 
until  I  placed  fresh  grape-leaves  In  the  Jar  containing  the  ImpoRcd 
grapes.  The  larric  Immediately  betook  themselves  to  thcs<>,  and,  catltnc 
u  curved  line  through  the  lenf  thus  ),  Bom«times  two  lines  thus  (  ),  fbhM 
the  edge  or  edges  over,  and  In  the  fold  assumed  the  chrysalis  IVirin.  From 
specimens  saved,  I  shnll  hope  to  obtain  the  pcrflK^t  tnseo  Ibis  senso)i,  and 
perhaps  obtain  luformniion  which  will  aid  lu  checking  lis  iitcreii6e.  Al- 
ready It  Is  so  abundant  that  It  Is  necessary  to  exiimloo  every  brandicri 
ripe  grapes,  and  clip  out  the  inn-sttid  N^rrles  before  sending  them  & 
table.  A  rapid  Increase  In  Its  numbers  woald  luterft-re  sorts 
tbe  cultivation  of  the  grape  In  this  locality." 

The  Rosc-bc^ntle.  Maermlaat/In  mibfjitmiim,  appears  In  gTMt  R 
The   various   species   of  Bui}reslui  are   abundunt :  among  tbcm   t 
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Peach-borer,  Dicerca  divaricataj  found  flying  now  abont  peach  and  cherry 
trees;  Chrysobothris  fulvoguttata,  and  C.  Harrisii,  about  white  pines.  The 
lai^  weevil,  Arrhenodes  aeptentrionalis,  which  lives  under  the  bark  of  the 
white  oak,  appears  in  June  and  July.  The  Chinch-bug  begins  its  terrible 
ravages  in  the  wheat-flelds.  The  various  species  of  Chrysopa,  or  Lace- 
winged  flies,  appear  during  this  month. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Academy  of  Natural  Scirxcks.  Philadelphia^  Feb,  6,  1808.  (Concho- 
logical  Section.) — A  paper  was  read  by  Dr.  James  Lewis  on  the  distribution 
of  shells  in  some  parts  of  New  York.  Mr.  W.  M.  Gabb  remarked  on  shell 
collecting  in  Lower  California.  Dr.  Beadle  spoke  on  the  great  abundance 
of  Helix  desert^)rum  in  the  deserts  of  Sinai. 

March  5.  —  Dr.  E.  I.  Nolan  spoke  of  the  irridesconce  of  Lntinm  prismati- 
CH9,  This  shell,  when  Immersed  in  water,  exhibits  a  beautiful  Irridcscent 
display  of  colors,  purple  predominating,  on  the  entire  surface.  On  micro- 
scopic examination  he  had  found  that  the  surface  was  everywhere  cov- 
ered with  an  exceedingly  line  network  of  lines,  and  suggested  that  the 
expansion  of  these  lines  In  water  might  so  decrease  the  spaces  l)ctwcen 
them  as  to  cause  the  rays  of  light  falling  upon  tlie  surfaces  to  be  refract- 
ed, thus  producing  the  Irridcscence  observed. 

Boston  Society  of  Nati'ral  History.  November  0,  1807.  —  Dr.  B.  G. 
Wilder  made  some  remarks  upon  the  want  of  perfect  symmetry  in  the 
leaves  of  elms  and  hop-hornbeams.  Professor  Agassiz  brought  forward 
the  results  of  an  examination  of  the  skulls  of  the  American  bison  and  the 
European  aurochs.  By  means  of  specimens  exhibited,  he  pointed  out  tlic 
distinctions  he  had  noticed  in  the  two  skulls,  and  stated  that  these  diflTer- 
ences  were  such  as  to  characterize  them  clearly  as  distinct  species.  Pro- 
ftssoT  Agassiz  also  exhibited  the  skull  of  a  species  of  dolphin  new  to 
America,  discovered  upon  the  coast  of  Nantucket.  The  animal  was  six- 
teen feet  In  length. 

Nov.  27. — Mr.  S.  II.  Scudder  exhibited  a  curious  specimen  of  "walking- 
stick"  found  in  this  vicinity.  One  of  the  fore-legs  had  been  lost  In  early 
life  and  replaced  by  a  new  one  less  than  one  quarter  the  length  of  the 
other  fore-leg.  Mr.  Trouvelot  states  that  this  replacement  of  the  leg  can 
only  take  place  previous  to  the  third  moult ;  the  leg  was  almost  perfectly 
formed,  although  one  of  the  tarsal  Joints  was  wanting,  and  the  foot  was 
nnprovlded  with  claws  or  the  usual  foot- pad. 

Among  a  number  of  interesting  specimens,  Mr.  F.  G.  Sanborn  exhibited 
a  dragon-fly  with  a  singular  malformation  or  arrest  of  development  In  one 
wing,  —  the  outer  half  being  abortive, — and  the  cast-otf  skin  of  a  young 
frmsshopper  Impaled  on  a  needle  of  pine.  Specimens  like  the  last  were 
frequently  found  on  leaves  of  pine  or  blades  of  grass,  the  leaf  passing 
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through  tin-  licnd  mid  mit  nt  the  bock  of  the  Inswl,  As  Hip  bead  «lw«yi 
pnlntfi  towBisIs  llic  banc  of  the  Wat,  Mr.  Sanboru  bi-llcvcH  iHkL  wLen  llw 
lUHDctK  wUh  to  rli]  itiemsirlvpa  of  their  txuvi»,  chry  jion-li  tiicnwclva 
upon  a  blade  of  graaa  or  nvvdle  of  pine,  aud.  tlinixiliii:  their  head*  agftlual 
a  cantlg:aoDs  leaf,  force  the  skin  bockwanl.  lie  i-xhlblt«d  skllw  ar  die 
plant  lice,  whlcli,  nithou^h  very  minute,  had  been  emptied  of  ibelr  cm* 
tents  liy  Intcrmil  parosUi-s.  Attvr  the  traiisfonnatlou  of  the  pitrn*ltf>  tt 
lind  gnitwed  n  nearly  complete  clri^le  through  tlie  dry  skin,  Uilih  pnrtlallf 
<l»tncli1ng  n  nearly  rauuded  Ud  or  cover  tlirougfa  which  It  cnnld  make  iti 
escJipc. 

Two  of  Ibc  most  ciirlons  specimens  exlilbUed  were  iieoni  cops  which 
bad  been  nsed  by  spiders;  In  one,  the  opening  hiid  been  flatly  roofbd  orer 
with  a  web,  learlDS  only  n  amoU  aperture  for  Infrrcss  and  egrwa:  Inlhc 
other,  the  cup  was  closed  by  a  flner  web  with  no  opening-  wliaierer;  vbn 
examined,  neither  spider,  young,  nor  eggs  were  discovered  wiihtn:  lUa 
was  probnbly  an  inslAncc  of  a  curlons  Instinct  which  lends  l>nrrc'n  Kplden 
to  exiH'nd  much  time  and  labor  lu  preparing  for  an  IniaglnAry  progrii]'. 

Dte.i.—Ttie  Secretary  rend  a  paper  by  Mr.  A.  8.  Bickmurv,  gIrlKg 
Homc  notes  of  a  short  tour  on  the  island  of  Yesso.  Japan. 

Dec.  IH.— Dr.  Plekering  refferred  to  Mr.  Rlckmore's  paper  on  the  AliMw, 
read  at  the  last  meeting.  He  said  he  hod  been  struck  by  the  description 
of  the  treatment  of  the  dead  among  this  people,  as  similar  pnietki-s  prt- 
vailcd  among  the  North  American  Indians ;  this,  he  thought,  pnlnled  to  ■ 
common  descent.  To  strengthen  his  argument,  he  cndirnvori'd  to  »liuv 
that  the  Qitiseng,  or  panacea  of  the  Chinese,  was  obtained  from  ■  plant 
which  only  grew  In  the  valley  of  the  Ohio;  In  tills  case,  close  eoninnmtas- 
tion  by  the  way  of  the  Aleudou  laics  must  have  token  place  hetw**-!!  tlia 
two  nations. 

The  Rev.  Mr.  Perry  read  a  paper  upon  the  red  sandstone  of  VervKint, 
and  its  relations  to  other  rocks.  Mr.  Perry  claimed  that  the  red  Mad- 
stone  was  the  etjulvalent  of  the  Potsdam  sandstone  of  the  New  Tott 
geologists,  and  that  the  adjacent  formations  to  the  eastward  were  odI 
highly  metamorphosed  roeks  of  a  more  recent  pcrlrKl.  ns  lins  tK-eii  con- 
stantly asserted,  but  were  older  than  the  red  sandstone,  and  lay  uneon- 
formably  beneath  It. 

Professor  Agassis  stated  that  he  had  re<!('ntly  been  reviewing  the  SUa- 
roid  Ashes  fbr  the  $ake  of  illustrating  the  deflnltlona  he  hoil  long  alant 
presented  for  the  different  categories  of  structure  among  uutmals.  The 
SUurolda  had  always  been  considered  a  natnntl  group:  placed,  at  llr«l.  In 
a  single  genus  which  was  subseigucntly  divided  Into  two.  they  went  ncitx 
considered  a  Ikmlly  including  several  genera,  and  nnnlly  an  order 
Uig  «evend  groups  termed  tkmilies.  Was  there  Uieu  no  meaning  Ii 
lenns  geuus.  family,  order?  Professor  Agassiz  urged  strongly  t 
application  of  these  terms  should  be  uniform,  since  n  genus  really  11 
'  a  genus  no  matter  how  numerous  its  subdivisions.  He  beUrrof 
onlera  were  founded  upon  degrees  of  complteallon  of  struclnre,  oi 
Um  upon  the  Ilirms  of  animals. 
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Professor  Agassiz  claimed  that  the  group  was  an  order  of  Gauoid  fishes 
which  shoald  be  placed  between  the  sturgeons  and  garplkes :  they  had 
one  striking  feature  in  the  structure  of  the  jaws,  not  only  reptilian, 
bnt  bird-like ;  this  was  the  power  of  sliding  the  palatine-bone  forward. 
The  brain  greatly  resembled  that  of  a  sturgeon.  Four  families  were 
mentioned  belonging  to  the  order. 

Jan,  8.  —  Mr.  George  L.  Vose  read  a  communication  on  the  flattened 
and  distorted  pebbles  in  the  conglomerate  near  Rangely,  Maine.  He 
reviewed  the  different  theories  accounting  for  their  form,  and  exhibited 
drawings  and  tracings  taken  from  the  stones  themselves.  He  endeavored 
to  show  that  the  changes  had  occurred  when  the  pebbles  were  hard,  and  not 
necessarily,  as  urged  by  Dr.  Hitchcock  and  son,  when  in  a  plastic  condi- 
tion. This  was  best  shown  by  a  tracing  of  one  pebble  which  had  been 
bent  over  another,  and  exhibited  lines  of  fracture  converging  toward  the 
point  of  resistance,  with  an  abrupt  depression  of  the  central  portion  of 
the  overlying  pebble. 

Jan.  16. — The  Secretary  read  a  paper  by  Mr.  A.  M.  Edwards,  of  New 
York,  in  which  the  author  attempted  to  show  that  the  division  of  the 
Diatomacea;  into  fixed  and  tVee  genera,  was  unnatural.  He  believed  that 
all  of  these  microscopic  organisms  were  free  during  one  portion  of  their 
lives,  and  adherent  during  another. 

Feb.  5.  —  Dr.  T.  M.  Brewer  read  a  paper  on  the  house-sparrow  of  Eu- 
rope, defending  itlVom  the  charge  of  destructiveness  alluded  to  in  a  recent 
communication  by  Dr.  Pickering.  He  showed  that  all  the  best  English 
ornithologists  were  either  silent  on  this  point  or  satisfied  that  the  bird 
did  far  more  good  than  harm.  He  read  an  extract  from  the  report  of  a 
commission  to  the  Senate  of  France,  furnishing  vei-y  strong  evidence  in 
favor  of  the  usefulness  of  the  sparrow,  and  showing  that  at  least  one  half, 
and  sometimes  almost  all  of  its  food  consisted  of  destructive  insects. 
The  report  farther  stated  that  wherever  the  sparrow  had  been  unwisely 
banished,  injurious'insects  had  immediately  increased  to  such  an  extent 
as  to  become  a  calamity,  destroying  crops.  In  Hungary,  Bavaria,  and  dif- 
ferent districts  of  France,  the  sparrow  had  been  introduced  and  stringent 
laws  passed  for  its  protection.  One  instance  was  cited  where  the  brood 
of  a  single  pair  had  been  known  to  destroy  over  seven  hundred  cock- 
chafers. Dr.  Brewer  said  that  the  sparrows,  recently  introduced  into 
New  York  and  the  neighboring  cities,  had  cleared  the  trees  of  measure- 
worms  so  snccessfhlly,  that,  in  18G7,  the  foliage  was  not  known  to  have 
been  entirely  destroyed  on  a  single  tree.  The  birds  are  already  regarded 
with  great  favor  in  New  York ;  commodious,  thatched  houses  have  been 
constructed  for  them,  and,  in  some  of  the  parks,  they  are  regularly  fed. 

Great  expectations  are  formed  in  regard  to  the  services  they  will  ren- 
der in  this  country,  not  only  in  keeping  down  the  measure-worms,  but  in 
destroying  canker-worms,  caterpillars,  and  possibly  curculios. 

Note.  — We  reyrct  that  we  cannot  report  more  ftilly  t!ie  meetings  of  Scientific  Societies. 
We  cannot  give  tlie  titles  of  every  paper  read,  or  abstracts  of  aiU  tlie  reniarlu  made,  but  only 
ttH^e  of  the  most  goueral  interest. 
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Dana  Natikal  IIistoiiy  Society. — We  had  hoped  before  this  to  hare 
found  space  to  notice  the  good  work  being  done  l)y  Mr.  A.  J.Ebell,  wbo  Is 
now  lecturing  before  various  educational  inHtitutions,  and  also  eBtabllsb- 
ing  numerous  chapters  of  the  Dana  Natural  History  Society.  The  RariUui 
chapter,  established  at  Matawan,  N.  J.,  held  its  first  regular  meeting  at 
Glenwood  Institute,  Nov.  4,  1807,  when  Rev.  Samuel  Lockwood,  a  contrib- 
utor to  the  Naturalist,  delivered  a  lecture  on  the  study  of  Natural  His* 
tory. 

The  Dana  Natural  History  Society  of  the  North-west  College,  EvanstoOt 
Illinois,  have  received  a  number  of  additions  to  their  Museum  begun  by 
selections  from  Mr.  Ebell's  cabinet.  A  lecture  was  delivered  on  March  7, 
iu  the  college  chapel,  by  Mr.  Ebell,  the  proceeds  of  which  are  to  increase 
the  Museum  and  Library. 

CORRESPONDENCE. 

J.  W.  C,  Cheyenne,  Dakota. — The  snails  sent  were  Helix  Cooperi^  a 
species  peculiar  to  California  and  adjacent  territory. 

C.  S.  M.,  Jamaica  Plains,  Mass. — The  name  of  (he  shell  of  which  yoa 
send  a  pencil  sketch  is  Natica  heros.  You  will  find  a  description  of  it  In 
Gould's  Invertebrata  of  Massachusetts,  p.  231.  The  work  you  will  And 
iu  any  public  library. 

E.  H.  J.,  Pawtucket,  R.  I.  —  Papers  and  descriptions  of  American  shells 
are  scattered  through  the  proceedings  of  the  various  Scientific  Societies. 
Binney's  Terrestrial  MoUusca  will  cost  $30  or  $35.  Gould's  Invertebrata 
of  Massachusetts,  though  published  nearly  thirty  yeai-s  ago,  is  the  best 
work  on  New  England  Shells.  A  new  edition,  with  all  the  species  illus- 
trated, will  be  out  in  the  course  of  a  year.  As  for  tVesh-water  Aquaria, 
the  experience  you  will  gain  by  a  few  patient  attempts  at  stocking  one, 
will  be  worth  more  than  all  the  books.  Be  careful  not  to  have  too  many 
animals  in  one  tank. 

Anon..*  Pen  Yan,  N.  Y.— "The  English  Cyclopedia."  by  Charles  Knight 
Natural  Historj-,  in  five  volumes,  4to,  London.  Balrd's  *'  Cyclopa^dia  of 
Natural  Sciences."  "An  Expository  Lexicon  of  above  50,000  ancient  and 
Modern  Scientific  Terms,"  by  R.  G.  Mayne.  London  (Churchill),  £2  10s. 
8vo.  "Dictionary  of  Terms  used  in  Geology,  with  their  Derivations," 
by  D.  II.  McNlcholl,  M.  D.  Small  8vo.  12s.  (Reeve  &  Co.)  The  two  last 
give  the  derivations. 

BOOKS  RECEIVED. 

Journal  of  the  Frnnktin  Jnstitvte,  Philadelphia,    JuQuaiy  — May,  1868. 
The  Field.    April  12, 19.    London. 
Cosmog.    March  28,  April  4,  11.    Paris. 
Chemical  Xews.    Mav.    New  York. 
Land  and  Water.    March  7-28.    London. 


*  We  cannot  hereafter  notice  any  anonymous  conunuDicatloiiB. 
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BY   JOHN    L.    RUSSELL. 

Once,  the  plants  which  grow  in  the  sea  wore  considered  of 
no  value,  and  therefore  were  called  weeds ;  a  terra  applied 
to  all  kinds  of  vegetation  which  interferes  with  the  regular 
crops  of  the  agriculturist.  Later  and  better  inquiry  had 
from  time  to  time  exhibited  the  immense  value  of  these 
sea-plants ;  but  the  term,  in  its  odious  signification,  remains 
attached  to  them,  as  does  likewise  the  chissical  name  w^hich 
botanically  expresses  this  family,  the  Alo^  of  Jussieu,  and 
the  Alga  vilis  of  the  great  and  familiarly  read  Latin  poet. 

It  would  be  impossible  to  state  definitely  the  number  of 
kinds  of  sea-weeds  to  be  found  in  the  waters  of  the  globe, 
and  every  year  adds  some  quite  new  to  science,  either  in  dif- 
ference of  form  or  else  in  specific  points. 

The  Algie  belong  to  a  vast  order  of  plants  known  as  flower- 
less  ;  but  only  so,  because  the  organs  which  are  large  and 
prominent  in  most  other  plants,  are  in  these  rudimentary 
and  minute,  requiring  the  most  patient  research  with  the 
microscope  to  detect  them. 

Yet  notwithstanding  the  diflSculty  of  finding  the  floral 
jMurts  of  these  so-called  flowerlcss  plants,  there  are  portions 
of  the  sea-weeds  which  bear,  at  certain  seasons  of  the  year, 

Snterod  according  to  Act  of  Congress,  In  the  year  1868,  br  the  Peabodt  ACADEMY  OF 
iScxxxcs,  In  tbe  Clcrk*«  Office  of  Uie  District  Court  of  tlio  District  of  Massaobusetts. 

AMER.  NATURALIST,   VOL.   U.     «        29  (225) 


226  SEA-WEEDS. 

littlo  bodies  containing  definitely  formed  gnmulcs  which 
answer  for  seeds ;  and  on  these  characters,  varying  in  each 
genus,  the  study  and  arrangement  of  the  several  si>cc'ie8  to 
a  great  degree  depends.  It  is  obvious,  then,  that  colored 
plates,  or  even  dried  specimens,  would  be  of  little  value  in 
determining  our  native  species,  unless  something  more  than 
a  mere  comparison  of  their  external  aspect  was  made. 

The  sea-weeds  have  no  roots,  many  float  upon  the  surface 
of  the  ocean,  and  others,  firmly  aflixed  to  the  bottom  or  to 
stones  and  shells,  are  only  anchored  for  security ;  their  nour* 
ishment  being  derived  from  the  atmosphere,  and  from  the 
water  in  which  they  are  periodically  or  continually  immersed. 

The  narrow  and  threadlike,  or  it  mav  bo  the  broad  and 
thickened  plant,  equally  consists  of  a  frond,  a  word  derived 
{roxsifvons  (Latin),  meaning  leaf:  this  frond  may  ho  simple 
or  undivided,  or  cut  into  many  coarser  or  finer  portions, 
sometimes  with  great  beauty.  The  color  of  the  frond  is 
usually  either  green,  olive  or  black  and  red,  varying  in 
intensitv,  the  mo^it  beautiful  bciuir  the  diflcrent  shades  of 
red ;  those  with  the  paler  tints,  or  with  yellow  and  white, 
being  partially  bleached  and  in  an  incipient  stage  of  decay. 

AVhat  we  notice  in  terrestrial  vegetation  as  wc   :iscend 
from  the  level  of  the  sea  to  the  summit  of  mountains,  in  the 
belts  or  zones  of  plants,  certain  species  growing  only  in  cer- 
tain conditions  of  temperature,  we  can  find  reversed  in  the 
sea-weeds,  the  finer  and  more  beautiful  kinds  gi'owing  only 
in  deep  water,  and  where  the  temperature  is  uniformly  loir 
and  cold.     Collectors  of  sea-M'eed.s,  accordingly,  avail  them- 
selves of  the  dredge,  or  of  low  tides,  or  of  fierce  storms,  by 
which  latter  agency  the  deep-water  species,  torn  from  the 
bottom,  are  cast  upon  the  shore. 

If  we  should  visit  the  rocky  coasts  of  ilassachusetts,  at 
Nahant,   Swampscot,  ilarblehead,    ('ohasset,  etc.,  etc.,  w« 
should  find  the  shallow    pools    made  by  the    receding  tiCie 
filled  with  the  following  kinds  of  Algte,  which,  as  some 
little  noticed,  may  be  worth  looking  at. 
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Coating  the  surface  of  the  wet  rocks,  like  a  short  pile 
of  green  velvet,  grows  the  Calothrix  scopuloynnn ;  tread 
warily  upon  it  lest  you  catch  an  unpleasant  fall  from  its 
sliminess ;  it  will  reward  you  if  looked  at  through  the  mi- 
croscope. The  surface  of  the  rocks  where  it  shows  beneath 
the  water  is  rich  with  crimson,  owing  to  the  Ilildenbrandtia 
sanguinea^  a  species  which  I  detected  in  company  with  a 
submarine  lichen,  a  dark  olive-green  crustaccous  species, 
the  VeiTucaria  mmira,  the  fonner  being  unknown  to  Pro- 
fessor Harvey  as  a  North  American  plant  wh(»n  he  published 
his  Nereis  Boreali-Americana,  which  describes  our  sea- 
weeds. In  similar  tide-pools  I  found,  at  Marblehead  near 
the  fort,  the  singular  Peysonella  orbicularis;  and  on  smooth 
pebbles  under  the  water,  circular  patches  of  a  palc-i)ink 
crust,  which  are  the  Melohesia,  Those,  cut  with  a  sharp 
knife  into  very  thin  slices  across  the  warts  which  rise  from 
the  surface  of  the  patches,  will  show,  when  magnified,  the 
seeds  lodged  in  minute  cavities  and  the  cellular  structure  of 
the  frond.  Lining  the  sides  of  these  basins  are  the  pretty 
coral  sea-weeds,  which  fade  so  soon  after  drying,  once 
thought  to  be,  and  described  by  Lamaroux,  as  animals,  but 
now  known  as  lime-bearing  sea-weeds  (  Corallhia  officinalis) , 
the  actual  frond  being  covered  with  a  calcareous  crust,  which 
the  plant  has  extmcted  and  secreted  from  the  sea.  Throw  a 
tuft  of  it  into  some  diluted  muriatic  acid,  the  plant  within 
will  be  revealed !  The  seed-vessels  arc  elegantly  formed, 
urn-shaped,  but  closed  caskets,  on  the  very  tips  of  the 
branches. 

Here  also  grow  the  glossy  green  Cladomorpha,  and  the 

^tulous,  swollen  Enteroniorpha^  both  of  many  kinds ;  and 

-^here   the   water   is   brackish,    like   the   broad    overflowed 

pitches  on   the   salt-marsh    in   rear   of  the    beach,   may  be 

^een  in  vast  floating  masses,  smooth  and  slimy,  or  bullate 

iiJicl  bladdery,  of  a  pale  yellow-green  tint  in  the  sun,  and 

vrliite  and  like  paper  when  lying  drj'  and  dead  on  the  grass, 

tii^  Conferva  flavescens^  which,  taken  up  by  the  winds  and 
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tninsportcd  far  into  the  interior,  as  onee  in  Europe,  wms 
collected  on  falling  in  a  niin-tempest,  and  deposited  ia  sonio 
i*oyal  museum  as  meteoric  paper !  Rising  with  stiff,  bristly, 
and  sharp-pointed  and  jointed  dark-gi*een  filaments,  may  be 
seen,  in  the  deeper  and  colder  tide-pools,  the  Chattomorpha 
melawjonium^  looking  rich  and  inviting  to  the  eyo ;  and, 
lining  the  bottom,  may  be  detected  the  dwarfer  forms  of  the 
Carrageen,  or  Chondrus  criiqmsy  and  its  relative  and  nei^- 
bor  the  Gigarthia  maminillosa,,  with  its  channelled,  forked, 
lol)ed  frond,  the  segments  often  covered  with  tnbercules,  the 
color  a  rich  dark  purple,  becoming,  like  the  carrageen,  of 
the  same  horny  stiffness  when  dry.  Sometimes  among  the 
rocks,  but  oftener  lying  upon  the  soft  mud,  are  the  beautiful 
shining  smooth  green  Ulvce,  or  Laver,  of  which  there  are  two 
or  three  kinds ;  the  seeds  are  to  be  looked  for  in  the  veiy 
substance  of  the  fronds,  arranged  in  fours;  one,  the  27. 
latissimaj  or  oyster-green,  grows  upon  the  shells  of  oysters, 
and  may  be  frequently  seen  on  piles  of  living  oysters  in  the 
market.  Served  with  lemon-juice,  it  is  employed  as  a  salad, 
and  esteemed  by  the  Chinese  as  salubrious.  Hanging  on 
piles  and  piers  in  a  flaccid,  drooping  way  when  the  tide  is 
out,  but  bravely  flaunting  its  guy,  rich  purple  banners  to  the 
rushing  and  incoming  return  of  the  sea,  is  the  Porj}hyra^  or 
purple  Alga,  which  I  have  seen  finely  luxuriant  at  East 
Boston  ferry  dock,  and  elsewhere. 

A  most  interest! n2r  order  of  the  sea-weeds  is  the  Siphon- 
ACE.E  :  green,  or  else  coated  with  lime,  the  fronds  very  varia- 
ble in  form,  but  made  up  of  hollow,  inarticulate  filaments, 
))elonging  to  our  warmer  seas,  but  represented  in  the  little 
f(»athery  Br y opsin  plumosa^  found  near  Quincy,  and  given  me 
by  my  friend,  Miss  Brewer,  of  Boston, — something  worth 
looking  after  on  the  narrow  leaves  of  the  sea-wrack,  or  Zos- 
tent. 

The  ribbon  leaves  of  this  plant,  familiarly  known  as  Eel- 
grass,  is  often  prettily  speckled  with  small  patches  of  a  hard 
thin  scale,  of  an  irregular  outline.     Any  one  of  them  care- 
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fully  detached  from  the  leaf,  and  magnified  five  hundred 
diameters,  will  show  a  specimen  of  rare  elegance,  a  sort  of 
shell-like  body  with  three  or  more  lobes,  and  regularly  made 
up  of  a  great  many,  somewhsit  square  cells.  It  is  the  Ilapa^ 
lidium  phyllactidiiim  of  Kutzing,  detected  by  mo  a  few  years 
ago,  and  till  then  new  to  our  flora,  but  discovered  first  by 
Professor  Allman  in  Dublin  bay,  Ireland. 

On  the  peiTiendieular  faces  of  the  larger  rocks,  and  com- 
pletely covering  the  rounded  and  erratic  ones  near  tlie 
l)eaches,  and  also  on  the  stone-walls  and  piles  of  the  wharves, 
grow  the  several  Fuci,  whose  seeds  are  to  be  searched  for 
late  in  the  autumn  and  on  the  beginning  of  winter,  lodged  in 
rounded  imbedded  cells,  and  of  much  beautv.  The  Fuci  have 
A  wide  geographical  distribution,  growing  very  far  towaixls 
the  north  pole,  and  known  quite  far  southwards.  According 
to  Pi-ofessor  Harvey  the  deficiency  of  species  is  a  very 
marked  feature  in  our  coasts,  two  only,  the  vesiculosus  and 
nodosus^  or  the  bladder  and  the  knotted  fuci  occurring,  and 
these  quite  limited  in  range.  It  were  somewhat  rash  to 
diflfer  from  such  high  authority,  yet  it  sccuis  to  me  more 
than  probable  that  some  of  the  other  European  representa- 
tives, such  as  serratus^  for  instiuice,  may  be  found  ;  and  small 
forms  which  grow  on  the  hard  and  compact  gravel  at  high- 
water  mark,  which  always  remind  me  of  caniculatus :  in  con- 
firmation of  which  a  few  specimens  of  fuci,  collected  and 
uamed  by  Desor  in  1850,  near  Boston,  and  presented  me  by 
my  friend,  Miss  11.  B.  Stevenson,  are  now  lying  before  me, 
indicating  an  agreement  in  the  same  direction.  Rising  and 
falling  in  the  surf  as  it  dashes  against  the  rocks,  those  species 
seem  instinct  with  sensitive  life,  and  appear  to  shake  them- 
selves in  the  cool  water  as  if  refreshed  after  ])artial  desicca- 
tion and  lassitude,  while  shoals  of  the  smaller  fishes  and 
crustaceans  dart  in  and  out  in  security  among  their  exube- 
rant tresses. 

To  this  order  belongs  the  interesting  Gulf-weed  {Sarya^ 
sudn)^  one  species  of  which  floats  in  Viist  beds  around  the 
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isliuul  of  Nantucket,  and  on  the  yielding  surface  of  which 
may  be  seen  the  blue-eyed  Pecten,  the  common  scallop  of 
our  coasts,  skipping  along  by  opening  and  closing  its  valves. 
I  have  never  met  with  any  kind  of  gulf-weed  in  our  waters, 
but  some  are  found  on  the  shores  of  Rhode  Island,  of  which 
a  beautiful  and  delicate  species  was  discovered  by  the  late  and 
distinguished  Professor  Bailey,  and  dedicated  to  the  great 
French  botanist,  Montague. 

Somewhat  resembling  it  is  the  Ct/f^toHclra^  a  genus  be- 
longing to  the  European  seas,  and  "scarcely  represented  in 
the  New  World,"  the  exj>anm  being  detected  in  California, 
more  delicate  in  its  character,  the  frond  much  divided,  the 
branches  so  converted  into  air-vessels,  or  vesicles,  as  to  look 
like  strings  of  beads.  Here  also  belongs  the  Sea-thong  (^HU 
manthaUa  lorea),  a  marvellous  plant,  which  at  first  grows 
like  a  cup,  and  which  expansion  is  in  reality  its  frond,  and 
when  ready  to  bear  seed,  throws  out  from  its  centre  several 
branching  linear  straps,  which  extend  from  ten  to  twenty 
feet  in  length,  although  only  less  than  an  inch  wide.  It  must 
be  sought  for  at  the  very  lowest  tides,  or  by  the  dredge, 
and  although  attributed  to  the  coast  of  North  America  by 
Agardh,  has  hitherto  escaped  the  observation  of  our  Ixitan- 
ists. 

In  such  situations,  and  even  at  greater  depths,  occui^s  the 
DesiaareHtla  acufeafa,  in  long  tufted  bundles  of  a  dark  olive- 
green  color,  usually  gathered  and  preserved  in  its  autumnal 
and  winter  form,  when  it  loses  the  delicate  and  fresh  growth 
it  had  in  warm  weather ;  so  ditle rent,  that  it  is  often  con- 
sidered two  distinct  species.     It  may  be  known  by  its  spine- 
like    branchlets,    although   soft  and    yielding    when    moist. 
From  these  profounder  deeps  are   dmgged  by  the  storms 
the    huge    kelps,  Tangle  or  Devil's-apron,  the  Lamhiarh, 
looking  like  some   oar  with   its  stem  and  ])lade,  and  often 
attached  to  a  large  pebble  of  many  pounds  weight,  clingincr 
with  its  grasping  lingers,  or  bearing  in  its  embrace  a  hugc' 
mussel,  on  which  it  had  grown.     This  really  noble  pla.ii\. 
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rising  upwards  from  the  bottom  of  the  sea  to  the  altitude 
of  twenty  feet  or  more,  typifies  those  gigantic  sea- weeds 
of  the  North-western  coast,  which,  in  the  instance  of  the 
Ifereocystis^  has  a  stem  three  hundred  feet  long;  or  the  still 
laiger  Macrocystis  of  the  Southern  Pacific,  whose  fronds, 
according  to  Bory  St.  Vincent,  stretch  to  a  length  of  fifteen 
hmidred  feet !  Grander  these  than  any  forest  tree  on  moun- 
tain or  plain,  in  tropical  and  luxuriant  terrestrial  vegetation  ! 

Turning-  from  these,  and  often  lying  close  by  among  the 
heaped  waifs  from  the  stormy  ocean,  the  inquirer  may  see 
the  curious  Sea-colander  (Ar/arum  Turneri)^  with  its  ten- 
derer and  thinner  frond,  pierced  with  numerous  roundish 
holes,  and  growing,  when  undisturbed,  at  the  depth  of  ten 
fathoms  of  water ;  in  this  single  species  exhibiting  on  our 
coast  one  of  the  many  kinds  peculiar  to  the  Northern  Atlantic 
and  Pacific  shores.  To  find  its  seeds  one  must  select  the 
old  and  battered  specimens  cast  up  in  early  winter,  in  the 
thickened  portions  of  which  they  form  dark-colored  patches. 
Quite  distinct,  but  of  the  same  order,  the  slender  Whiplash 
or  Fishing-line  fucus,  the  Chorda  filum^  lays  entangled 
among  the  rejectamenta,  a  simple  cylindrical  tubular  frond, 
transversely  divided  into  separate  cavities,  the  seeds  em- 
bedded in  the  whole  exterior  surface ;  and  the  Honey  ware, 
Murlins  or  Baddcrlocks  of  the  shores  of  Scotland  and  Ire- 
land, is  the  Alaria  esculenta^  the  midrib  of  which  is  eaten  by 
the  poorer  classes  of  those  countries,  but  here  unnoticed  or 
disregai-ded,  though  not  uncommon  on  our  coasts. 

Some  rarer  sea-weeds,  comprised  in  the  order  Dictyota- 
CK£,  may  be  looked  for  in  the  tide-pools,  though  usually  of 
a  more  southern  habitat,  such  as  the  Dot-bearer  (/yAi7(>/;//o?*a), 
the  seeds  being  imbedded  in  little  punctiform  dots,  which 
internally  are  made  up  of  bead-like,  clavate,  branching  fila- 
ments; the  frond  cylindrical,  imperfectly  tubular,  branched; 
"while  Dictyoftiphon  has  a  bristly  frond,  very  much  branched, 
*he  branches  capillary,  the  seeds  solitary,  a  pretty  olive- 
^:x>lored  "weed;"  and,  in  allusion  to  these  seed-dots,  we  are 
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reminded  of  the  Punctaria  tenuissiniay  to  be  sought  on  the 
stems  of  various  other  fuci  and  sea-plants,  in  dense  tufts,  the 
fronds  very  thin  and  attenuated  towards  the  tips  and  base. 
Still,  among  the  olive-colored  Algo;,  the  order  CHORDAKiACEiE 
embraces  nuuiy  distinct  sea-weeds  with  gelatinous  or  cartila- 
ginous fronds,  whose  seeds  are  concealed  within  tho  sub- 
stance of  the  frond,  of  which  the  Cliordaria  and  Me»ogloia^ 
with  conspicuous  cylindri(;al  fronds,  and  Elachinta,,  or  the 
Least  Algsi,  consisting  of  little  tufts  of  minute  brown  fronds 
parasitical  on  the  common  rock-weeds,  or  fuci,  and  tlie 
Myriad-thread,  or  Myrionema^  which  hastens  the  death  of 
the  Red  Algic,  are  worth  the  looking  for  microscopical  study. 

In  the  tide-pools  grow  also  the  sea-weeds  which  compose 
the  order  Ectocarpace.e  ;  and  on  our  shores  arc  Ectocarpua 
brac/iiatusj  and  perhaps  UttoraUs,  pretty  confervoid,  branch- 
ing flaccid  alga3  with  numerous  pod-like  bodies,  readily  seen 
with  a  lens;  the  Sphacelaria  clrrhosa^  a  small  species  in  lit^ 
tie  globose  tufts,  the  thread-like  branches  slightly  branched 
again  in  a  pinnate  manner,  the  seeds  in  round  capsules 
borne  on  the  sides  of  these  smaller  and  shorter  branches,  to 
be  examined  with  the  magnifying  glass ;  and,  lastly,  the  C7«- 
doalephus  vevtldUaUis^  with  fronds  six  or  eight  inches  high, 
and  furnislu'd  with  whorls  of  smaller  branches  closelv  lx»set- 
ting  the  main  stems,  and  giving  them  the  appearance  of 
cylindrical  wands  of  velvet  surface,  while  the  seeds  are 
borne  on  the  sides  of  the  smaller  branches  like  those  of  the 
last  mentioned. 

Enough  has  been  said,  then,  of  the  green  and  olive  or 
blackish  sea- weeds,  a  few  words  of  the  red  or  purple  ones : 

First  are  the  Kiiodomelace.e,  red  or  brown-red  and  pur- 
ple sea-weeds,  with  leafy,  or  else  \\'\i\\  threadlike  articulated 
fronds,  the  seeds  of  two  kinds,  the  proper  ones  borne  in 
capsules  on  the  ends  of  the  branchlets ;  the  others,  called 
letrasports^  in  tubercules  on  the  sides  or  other  parts  of  the 
fronds.  These  sea-weeds  are  fond  of  a  more  southern  ocean  ,^ 
and  hilitude,  but  in  this  vicinity  Chondrla  tenuissimaj  tiig-^ 
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most  delicate  of  the  gciius,  may  be  sought ;  and  several  Rho^ 
domelce^  very  beaiitifiiK  blackish-red,  feathery,  and  tufted 
sea-weeds  beside,  not  forgetting  the  Polysiphonm  of  many 
forms  and  sizes,  the  most  common,  perhaps,  and  to  me  the 
most  interesting,  being  the  blackish  one,  which  grows  in 
tufts  on  fuci,  the  P.fastigiata;  others,  far  more  delicate  and 
of  more  pleasing  colors,  likewise  occur  with  us ;  and  with 
them  the  Bostrychia  rivuhan  also  southern  in  its  habits  as  a 
genus,  and  the  beautiful  Dasya^  more  at  home  farther  south, 
is  often  met  with  in  collections  of  Alga?  gathered  hereabouts, 
-D.  Elegans  being  one  of  the  comparatively  sparse  Algie  on 
the  sandy  shores  of  Nantucket. 

In  the  order  Lawrenciacej::  the  fronds  are  terete  or  com- 
pressed, rarely  flattened,  the  seeds  contained  in  external 
globose  conceptacles,  the  tetraspores  immersed  in  various 
parts  of  the  frond.  There  is  much  divei*sity  in  the  color  of 
the  several  species ;  usually,  however,  a  lurid  purple  is  the 
typical  one,  fading  on  exposure  to  the  light,  and  parting 
with  it  readily  on  being  immersed  in  fresh  water.  The 
Laui^ncias^  on  which  the  order  is  founded,  are  southern,  but 
Champia  occurs  at  Providence,  li.  I.,  at  Nantucket,  and 
New  York,  and  may  be  sought  as  a  parasitical  plant  farther 
north. 

The  SpiLEKOCOCCOiDEyE  embrace  a  vast  number  of  very 
interesting  sea-weeds,  mostly  resident  in  tropical  and  foreign 
seas.     I  know  of  none  whose  structure  has  interested  me 
more,  and  if  any  species  occur  to  the  reader  on  our  shores,  in 
the   few  which  may  be  sought  here,  they  will  afford  rare 
gratification  with   the   microscope,  their   internal   structure 
varying  as  much  as  the  outward  forms.     Some  of  the  linest 
and  most  brilliant  weeds  are  to  be  found,  a  few  only  are  of  a 
duller  tint.     The  seeds  are  lodged  in  elegantly  formed  con- 
ceptacles, which   are   tilled  with   beaded   tilaments,  on   the 
apices  of  which  the  seeds  are  situated ;  the  tetraspores  are  in 
definite  gi-oups,  or  else  dispersed  over  the  whole  fronds. 

The  DelesserijE  have  rosy-red,  leaf-like,  branched,  jag- 
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ged,  delicatoly  membranaceous,  symmetrical  fronds,  with  a 
midrib  ruiniin<;f  through  the  middle  of  each.  They  grow  in 
deep  water,  and  several  species  are  found  in  Massachusetts 
Bay.  By  far  the  most  beautiful  of  them  is  Z>.  Americana^ 
lately  dedicated  to  Henry  Grinnell,  Esq.,  conspicuous  in  his 
eftorts  to  find  Sir  John  Franklin ;  and  its  generic  name,  de- 
rived from  his  own,  was  given  by  Professor  Harvey  in  his 
Nereis  Boreali  Americana,  some  distinctive  structure  in  the 
seed-vessel  being  detected  by  that  botanist.  The  Grinnettia 
being  so  abundant  in  New  York  harbor,  may  be  sought 
among  our  Delesserias. 

The  Gelidiace.k,  like  the  last  order,  is  also  tropical  or 
mostly  foreign.  One  or  two  species  occur  with  us,  such  ns 
GeUdnna  corueum,  a  most  variable  plant,  with  a  forked, 
branched  and  pinnately  divided  frond,  of  a  purplish-red,  soon 
changing  color,  especially  if  immersed  in  fresh  water,  and 
finally  parting  with  it  altogether,  but  retaining  a  glossy  or 
waxy  lustre  when  completely  bleached. 

A  rather  sinijular  Alija,  found  in  our  waters  for  the  first 
time  perhaps,  by  George  B.  Emerson,  Esq.,  is  the  Polt/ides 
rofuntlus,  a  single  genus  of  a  single  species,  and  constituting 
the  order  Si'OXGiocakpe.e,  the  seeds  of  which  are  found  in 
irregularly  shaped  warts  extending  along  the  branches,  of  a 
pale  flesh-color,  wholly  composed  of  slender,  branched  fila- 
ments, like  those  of  the  ])ark,  or  cortex,  of  the  frond  ;  the 
tetraspores  are  formed  in  the  upper  branches  deeply  im- 
mersed. 

Passincf  over  sevcu'al  other  Alir^e  too  rare  on  our  coast  foi 
notice,  or  else  already  adv^erted  to,  we  come  to  the  oitlei 
RnoDYMEXiACE.E,  purplisli  or  blood-rod  sea-weeds,  witi 
inarticulate,  flat,  compressed,  or  filiform  membranaceous ^^i^ 
fronds,  the  seeds  lodged  in  external  conceptacles.  Amon^  ^- 
these  to  be  sought  is  lihodj/meniu  pahnata^  with  a  frond  si'^^ 
to  eight  inches  long,  and  four  to  six  inches  broad,  wedgc^-^ 
shaped  at  base,  cut  downwards  into  several  slender  riblKHi.*^^ 
but  sometimes  quite  simple ;   the    Euthom  crlstataj  with     ,^_ 
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fan-shaped  frond,  excessively  branched,  the  color  a  beautiful 
lake ;  the  Plocamium  coccineum^  very  beautiful  and  frequently 
overlooked,  but  occurring  among  the  cast-up  weeds  of  the 
seu, — a  deep-water  species. 

Other  elegant  rosy  or  red  sea-weeds,  belonging  to  still 
other  orders,  are  more  or  less  common  in  our  bay,  of  which 
the  Phyllophora  meinbranifolia^  the  Ahnfeltia  plicata,  Cf/sto^ 
clonitun  purpurascens^  of  which  there  is  a  curious  variety, 
the  ends  of  the  smaller  branches  being  converted  in  spirally 
twisted  tendrils,  which  coil  round  other  sea-weeds ;  the 
Gigartina  mammillosay  already  alluded  to,  with  the  Chon^ 
driis  crispus^  of  which  many  singular  forms  may  be  seen  in 
the  same  pools ;  the  Chylodadia^  reminding  us  of  Bailey,  in  a 
new  species ;  the  Gloiosiphonia  capillariSy  a  single  species, 
limited  to  the  northern  seas  of  Europe  and  America,  of  a 
brilliant  carmine  color  and  very  much  branched,  found  at 
Nahant,  Hampton  Beach,  Chelsea,  etc.,  and  why  not  here- 
abouts? the  Spyridla  Jilamentosa,  a  genus  better  known  in 
warmer  seas ;  the  Ceramiacece^  with  numerous  delicate  rosy 
and  reddish  species  in  Ceramium  rubrum  and  its  varied 
forms,  in  C.  diaphanum,  fastlgiatum  and  arachnoideum  per- 
haps ;  in  IHilota  plinnva,  beautiful  and  common,  and  in  its 
kindred  Californian  species  P.  densa^  etc. ;  in  the  rarer  P. 
serrata  occurring  with  us ;  in  Griffithsia^  a  beautiful  and 
slender  Alga,  of  a  soft  gelatinous  substance,  closely  adhering 
to  paper ;  in  the  numerous  CallithaminonSy  minute,  elegant, 
and  curious,  some  of  them  parasitical,  and  all  puzzling  to 
decide,  many  of  which  the  seeker  can  find  on  our  sea-shores. 

So  much  for  the  sea-weeds,  and  for  the  smaller  portion  of 
the  interest  attached  to  them,  reminding  us  in  their  fine 
names  of  the  glories  of  the  ocean,  of  its  cooling  breezes,  its 
fitful  aspect,  its  crested  foam  and  blue  surface  in  rest  and 
repose,  sought  for  eagerly  by  many  a  weary  and  tired  citi- 
zen, and  affording  perpetual  instruction  and  pleasure  to  the 
naturalist,  and  in  its  floral  as  zoological  treasures  a  constant 
source  of  study  to  all. 
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BY  EDWARD  8.   MORSE. 

TriE  8ca-sido  natunilist  has  certain  advantages  not  pos- 
sessed by  his  inland  confrere^  in  the  greater  variety  of  life, 
and  in  the  profusion  of  material  which  is  daily  cx)K)sed 
to  him  by  the  tides,  and  in  the  debris  strewn  in  windrows 
along  the  shores  by  the  heavy  storms  that  sweep  along  the 
coast.  While  he  may  turn  inland  and  in  an  hour's  walk 
reach  the  representatives  of  animals  which  are  found  thniugfa- 
out  the  continent,  the  inland  naturalist  must  visit  the  sea- 
side to  see  the  living  rei)resentiitives  of  certain  classes  that 
arc  almost,  or  quite  exclusively,  marine. 

Even  a  whole  branch  of  animals,  the  Radiates,  comprising 
such  animals  as   the   sea-anemones,  jelly-fishes,  star-fishes, 
and  sea-urchins,  has  only  one  feeble  microscopic  representa- 
tive in  fresh  water.     The  class  of  bivalve  moUusca,  with  its 
unique  sea  forms  of  razor-clam,  mussel,  scallop,  and  hun- 
dreds of  others,  is  represented  in  our  fresh-water  ponds  and 
streams,  by  the  mussels  and  a  few  minute  forms,  though  it 
mav  be  said  with    truth   that   the   mussels  of  the  Western 
watere   ape  in  their  variety  of  forms,  many  of  the  marine 
species.     The  entire  class  of  Cephalopods,  comprising  the 
squid,  cuttle-fish,  and  nautilus,  is  exclusively  marine.     The 
extensive   class  of  Crustacea,   with   the   lol)ster,  cnib,  and 
shrimp  as  common  examples,  arc  represented  in  fivsh  water 
by  th(^  crawfish  and  a  few  smaller  species.     As  a  slight  com-     ^ 
pensation,  however,  the  inland  stud(Mit  has  oftentimes  stored  .^" 
up  in  the  rocks  beneath  his  feet  imperishal)le  mementos  of  '^ 
ancient  sea-life,  and  he  mav  there  find  irisrantic  ammonites*  jb- 
huge  masses  of  coral,  and  thousands  of  other  forms  remotelw^  j 
similar  to  existing  species  in  the  ocean. 

The  STodsend  to  an  inland  collector  of  a  drained  canal, 
the  exposed  bottom   of  a  pond  after  a  drought,  is  daily 
peated  on  the  sea-side  by  the  recedence  of  the  tide,  leavii 
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hundreds  of  miniature  aquaria  in  the  crevices  of  the  rocks, 
freshly  stocked  and  daily  replenished  by  nature,  while  the 
8un*ounding  conditions,  in  the  form  of  clean  rocks  dried  by 
the  sun,  the  absence  of  foliage  to  obstruct  the  light,  offer  the 
collector  every  opportunity  to  study  the  marvels  of  sea-life 
in  their  native  haunts.  Thus,  while  the  sea-side  offers  un- 
rivalled attractions  to  the  tourist,  it  opens  to  the  naturalist  a 
field  for  study  as  vast  as  the  sea  itself. 

Let  us  take  advantage  of  a  daj'  at  the  sea-side,  by  a  stroll 
along  the  shore  between  high  and  low- water  mark,  and  jot 
down  a  few  observations  on  the  more  common  forms  that 
are  sure  to  meet  the  eye  at  every  turn.  And  first  of  all  we 
notice  the  rocks  whitened  as  if  by  a  painter's  brush.  All  the 
exposed  ledges,  as  far  as  the  ej-e  can  reach,  reflect  the  rays 
of  the  sun  like  snow-drifts.  Can  it  be  possible  that  this 
limy  covering  is  made  up  of  little  sentient  animals,  whose 
soft  bodies  moisten  the  rocks,  as  we  crush  them  by  hundreds 
at  every  step  ? 

We   examine   them,  and   yet   no  signs  of  life  arc  seen; 
closely  they  remain  locked  up  in  their   shelly  casements. 
Yet  in  a  neighboring  pool  of  water  we  see  these  tiny  ani- 
mals with  their  doors  thrown  wide  open,  and  a  little  crown 
of  feelers  flung  out  in  constant  action.     And   this   motion 
is  incessantly  repeated,  making  a  movement  like  the  grasp 
of  a  human  hand  in  space.     These  animals  are  known  as 
Samacles  (Plate  6,  figs.  1,  2).     They  not  only  clothe   the 
rocks  in  summer,  but  fonn  an  almost  impenetrable  coat  of 
mail  around  the  piles  of  our  piers,  and  by  their  rapid  growth 
foul  the  ship's  bottom  at  sea. 

A  closer  inspection  of  this  animal  with  a  lens  reveals  the 
fact,  that  the  appendages  thrown  out  so  actively  are  lined 
^with  little  hairs ;  that  the  mouth  is  situated  within  the  shell 
jit  the  base  of  these  appendages,  and  that  the  clutching  mo- 
tion is  made  to  secure  the  minute  particles  of  food  that  float 
in  the  water,  which  are  swept  toward  the  mouth  and  secured 
by  it.     One   hardly  wearies  of  watching  the  rhythmical  and 
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gmceful  movements  of  these  never-tiring  appendages,  and 
the  curious  movements  of  the  mouth-parts,  as  some  invisible 
tit-bit  is  secured  by  its  peri)etual  industry. 

For  a  long  time  these  animals  were  in(*luded  in  the  same 
branch  with  the  chuns  and  snails,  until  it  was  discovered,  by 
ol)servin2:  the  young  stages  of  the  barnacles,  that  they  were 
more  closely  allied  to  the  crabs  and  shrimps,  that  is,  articu- 
lated animals,  and  that  they  had  no  relationship  with  the 
shell-iish  so  called.  It  was  found  that  the  joung  l)ariuicle 
(Plate  6,  fig.  3)  ^vas  furnished  with  jointed  appendages, 
having  also  organs  of  sight,  and  that  in  this  eonditioQ 
swam  freely  in  every  direction ;  that  finally  securing  a  hold 
upon  some  body,  it  became  cemented  head  downwaixl,  lost 
forever  the  power  of  locomotion  and  the  organ  of  sight,  se- 
creted a  hard  shell  around  it,  and  then  for  the  rest  of  its  life, 
became  dependent  on  the  sustenance  brought  to  it  by  the 
inflowing  tide.  We  can  thus  account  for  the  stunted  growth 
of  those  individuals  which  have  unwittingly  eflfected  a  lodg- 
ment near  high-water  mark,  for  in  thus  securing  eligible 
house-lots,  they  arc. left  helpless,  and  imprisoned  most  of 
the  day,  with  the  scorching  rays  of  the  sun  to  parch  their 
tender  bodies,  in  place  of  the  cool  wash  of  the  waves.  Fig. 
3^^  represents  the  young  barnacles  directly  after  attachment; 
fig.  2,  an()th(»r  species  of  barnacle  in  a  state  of  rest. 

In  the  same   pool  we   notice  another  strange  form,  par- 
tiallv  concealed  ])V  the  floatinir  tresses  of  sea-weed  that  form 
so  luxuriant  a  growth  of  plant-life  along  the  coast.    This  ani- 
mal, for  it  really  is  an  animal,  though  apparently  growing- 
from  the   rock   like  a  plant,  is  called  the   8ea-anemone,  or- 
Actinia  (Plate  (5,  fig.  4).     A  crown  of  many  tentacles,  out- 
stretched like  the  petals  of  a  flower,  spring  from  a  leathe 
cylindrical  body,  which  is  aflixed  by  a   broad  base  to  th 
rock.    Very  little  movement  is  manif(»sted  by  the  animal  til 
we  irritate  it,  when  the  tentacles  slowly  unfold  till  they  dis 
appear  within   the   body,  leaving  only  a  warty  excresceu 
in  place  of  the  beautiful  expanded  flower  (Plate  6,  fig.  5 
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Waiting  patiently  a  few  moments,  the  tentacles  slowly  re- 
appear.    Noticing  the   expanded  part  more  attentively,  a 
small  slit  is  seen  in   the   centre  of  the  exposed  disk,  and 
surrounded  by  the  tentacles ;  this  is  the  mouth,  and  for  a 
proof  of  it  we  have  only  to  drop  a  bit  of  meat,  so  that  it 
may  fall  within  the  i*adius  of  the  expanded  tentacles,  and 
as  it  comes  in    contact  with   them,  is  immediately  seized, 
not  only  by  the  tentacles  against  which  the  meat   strikes, 
but  by  others  that  promptly  swing  in  that  direction.     The 
tentacles  are  covered  with  minute  cells,  from  which  threads 
dart  and  adhere  to  their  prey.     These  cells  produce  a  dis- 
tinct nettling  sensation   upon   the  hands  of  some  that  arc 
brought  in  contact  with  them,  and  appear  to  paralyze  the 
living  objects  upon  which  they  feed.     The  tent^icles  appear 
glued  to  the  meat,  and  by  this  power  of  adhesion  rather 
than  that  of  grasping,  the  food  is  passed  from  one  set  to 
the  other  until  it  is  brought  to   the   mouth,  which  yawns 
gradually,  and   into   which   it  finally   sinks.     Another  bit 
shares  the  same  fate,  even  if  it   is  dropped  upon  the  ex- 
treme verge  of  the  tentacular  crown,  and  very  amusing  it  is 
to  watch  their  quaint  manoeuvres  when  fed  in  this  way.     A 
small  pebble,  or  other  substance  not  appropriate  for  food,  is 
iustautly   rejected.     Thus,  in  this   interesting  experiment, 
animality  and  the  power  to  discover  by  touch  proper  sub- 
stances for  food  arc  manifested.     The  orgiuiization  of  the 
animal  is  extremely  simple  ;  a  cylindrical  body  having  only 
one  proper  opening  which  answers  the  purposes  of  mouth 
and  vent ;  this  orifice  leading  to  a  sac-like  stomach  hanging 
irithin   the   body.     Also  within  the  body  numerous  verti- 
cal   radiating  partitions,  corresponding  to  the  tentacles  that 
project  from  the  crown,  comprises  the  prominent  parts  of 
its  structure.     An  English  writer  states  that  "foreigners  boil 
maifiy  kinds  of  Actiniro  for  the  table,  and  find  them  a  very 
ple^&sant  dish.     The   texture   is   something   like   calf's-foot 
}elly;  taste  and  smell   resembling  that  of  crab  or  lobster. 
ECat^^a  with  sauce,  they  are  savory." 
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To  those  who  can  never  conceive  a  reason  for  the  creation 
of  an  animal  unless  it  is  either  good  to  Ciit,  offers  a  remedial 
agent,  or  can  (juickly  be  converted  into  money,  wo  add  the 
following  receipt  for  cooking  them,  from  "Devonshire  Kam- 
bles,"  by  Phillip  II.  Gosse :  "As  it  was  an  exi)erinieut,  I  did 
not  choose  to  commit  my  pct-morscls  to  the  servants,  but 
took  the  saucepan  in  my  own  hand.  As  I  had  no  iuformatifin 
as  to  how  long  they  required  boiling,  I  had  to  find  it  out 
for  myself.  Some  I  put  into  cold  water  (sea- water),  aud 
allowed  to  boil  gradually.  As  soon  as  the  water  boiled,  I 
tried  one ;  it  was  tough  and  evidently  undone.  The  next 
I  took  out  after  three  minutes'  boiling ;  this  was  lietter ;  and 
one  at  iive  minutes  was  better  still,  but  not  so  good  as  the 
one  which  had  boiled  ten.  I  then  put  the  remaining  ones 
into  boiling  water,  and  let  them  boil  ten  minutes,  aud  theee 
were  the  best  of  all,  and  more  tender  as  well  as  more  invit- 
ing in  appearance.  I  must  confess  that  the  first  bit  I  esaayei 
caused  a  sort  of  lumpy  feeling  in  my  throat,  as  if  a  sentinel 
guarded  the  way,  and  said,  'It  shan't  come  here/  This 
sensation,  however,  I  felt  unworthy  of  a  philosopher,  for 
there  was  nothing  really  rei)ugnant  in  the  taste.  As  soon 
as  I  had  got  one  that  seemed  well  cooked,  I  invited  Mrs. 
G.  to  share  the  feast ;  she  courageously  attacked  the  morsel, 
but  I  am  compelled  to  confess  it  could  not  pass  the  vesti- 
bule ;  the  sentinel  was  one  too  many  for  her.  My  little  Iwy^, 
however,  voted  that  'tinny  was  good,'  and  that  'he  Iik< 
tinny,'  and  loudly  demanded  more,  like  another  Olivca 
Twist.  As  for  me,  I  proved  the  truth  of  the  adage,  'C^ 
?iW  qtie  le  premier  pdfi  qui  coute;'  for  after  the  first  defc: 
niv  sentinel  was  cowed.  I  loft  little  in  the  dish."  After  thm.  * 
he  fried  them  in  egg  and  butter-crumbs,  and  "all  prcjudic^^ 
yielded  to  their  inviting  odour  and  appeaiimce,and  the  whc^^^ 
table  joined  the  repast  with  evident  gusto." 

Space  will  not  allow  us  to  mention  at  this  time  the  nur^ziy 
interesting  features  regarding  its  peculiar  modes  of  develc:^i>- 
ment,  though  we  may  add  that  the  coml  insect,  so  called  ^  js 
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nothing  like  an  insect  whatsoever,  but  is  inchided  in  the  same 
ehiss  of  animals  with  the  sea-anemone,  from  which  it  does 
not  depart  in  any  material  point  of  its  structure,  except  that 
the  coral  animal  deposits  lime  in  its  growth,  while  the  sea- 
anemone  does  not. 

On  the  moist  rocks  and  wet  sea-weed  we  notice  numerous 
little  snails,  some  of  them  round,  about  the  size  of  a  pea, 
cbirk  brown  or  dingy  yellow  in  color.     Dropping  some  of 
them  into  our  dish  of  sea-water,  we  observe  their  movements 
plainly.     A  little  soft-bodied   animal,  slug-like,  with   two 
feelers  or  tentacles  thrust  out  ahciid,  having  at  their  base  a 
pair  of  little  black  eyes,  and  l)etween  the  feelers  a  roundish 
trunk  like  an  elephant's  proboscis,  only  very  short.     This 
they  apply  closely  to  the  surface  upon  which  they  rest.     The 
mouth  opens  at  the  end  of  this  snout.    A  little  tongue  within 
die  mouth,  furnished  with  numerous  minute  hooks,  keeps  up 
*  continual  lapi)ing  movement,  rasping  off  the  minute  vegeta- 
tion upon  which  they  feed.     Looking  through  the  glass  jar 
ill  which  they  may  be  kept,  we  not  only  notice  the  motions 
of  the  tongue,  but  the  manner  in  which  they  crawl,  moving 
fii^t  one  side  and  then  the  other  of  the  disk-like  foot,  which 
seems  to  be  divided  by  a  longitudinal  furrow.     Notice  how 
gracefullv  thev  twirl  the  shell  in  their  movements.     Taking 
11  few  in  our  hand,  they  quickly  withdraw  within  their  shells, 
J»nd,  as  they  disappear,  a  lid,  called  the  operculum,  which  is 
attached  to  the  tiiil,  closes  the  aperture  effectually.     Nearly 
all  of  the  marine  snails,  and  many  of  the  land  and  fresh- 
water snails  likewise,  are  furnished  with  this  operculum. 

The  eye-stone,  so-called,  is  nothing  more  than  the  oper- 
ealumof  some  tropical  snail ;  for  the  opercula  of  our  northern 
bTiails  ai-e  mostly  of  a  horny  nature,  very  few  species  having 
caktireous  oj>ercula. 

The  s|>ecies  we  have  just  described  is  calhnl  Liltavinn  pal- 
li'afa.     Their  habits  are   such  that  they  require  a   submer- 
gence in  the  sea-water  of  only  a  few  hours  each  day.     For 
amek.  natckalist,  vol.  n.  31 
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this  reason  one  will  find  them  oftentimes  in  abundance  n<ttr 
high-water  mark.  When  kept  in  an  aquarium,  they  arc  con- 
tinually crawling  up  the  sides  of  the  vessel,  and  out  of  it 
completely.  Plate  6,  figs.  6^  7,  represent  the  shell  and  ani- 
mal. 

The  common  Cockle  {Purpura  lapiUus)^  Plate  6,  figs.  8, 
9,  is  another  very  common  species  on  our  coast,  and  a  very 
interesting  collection  can  be  made  bj'  selecting  the  different 
varieties  of  the  shell.  Some  of  the  shells  are  quite  ^olid, 
and  either  white  in  color,  or  variously  banded  with  bi'own 
or  yellow ;  now  and  then  a  specimen  is  found  of  a  rich  yel- 
low ;  others  are  quite  thin  and  delicate,  with  the  outside 
covered  with  little  scales,  or  imbrications.  The  animal  i^ 
white,  and  the  operculum  is  a  rich  brown  or  reddish. 

This  species  is  carnivorous  in  its  proi)ensitie8,  and  with 
its  sharp  nisp-likc  tongue,  will  drill  the  neatest  romid  holes 
in  the  shells  of  other  species,  and  through  the  hole  thus 
made  devour  the  contents.  The  empty  shells  of  the  coc- 
kle's victims,  or  of  other  carnivorous  species,  may  always 
be  recognized  by  the  little  countersunk  hole  in  the  shell. 
The  mussel  seems  to  be  a  favorite  food  of  the  cockle.  It: 
h:is  been  ascertained  that  it  requires  two  days  for  the  cockh 
to  drill  through  the  shell  of  the  mussel,  and,  after  the  aniiua  "^ 
dies  from  this  rude  treatment,  the  shell  gapes  open,  and  th«^ 
cockle  then  feeds  upon  the  soft  parts  within,  through  th^  ^ 
natural  opening.  The  egcrs  are  laid  in  little  oblong  yelloi^r^ 
colored  capsules,  which  they  deposit  in  clusters  on  the  rocl 
(Plate  G,  tig.  Of/).  Each  little  capsule  contains  fnmi  sixt 
to  thirty  vounir,  which  eat  their  wav  out  throuirh  the 
when  fully  developed.  The  cockle  was  sui)posed  to  be 
si)ecies  from  which  the  celebrated  Tyrian  purple  was 
tain(*d.  At  all  events,  there  is  a  coloring  matter  extnictc^*^ 
from  the  living  animals,  which  is  at  first  yellowish,  but  aft^^/ 
exposure  to  the  sun's  rays,  will  gradually  change,  passi^i^r 
through  various  shades  of  green  and  violet,  then  to  a  purple, 
and  finally  to  a  crimson.     It  is  often  used  for  bait  in  fisliiii^ 
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ir  canncra.  or  porch,  and  the  fingers  become  stained  a  deep 
Hiqilo  »iicT  haiidliiii;  the  cruRhcd  iUiinmls, 
In  the  civvicits  of  th«  rocka,  tind  in  ccrtnin  pools  left  by 
tide,  wo  BhidI  find  the  cominou  gait-water  mussel  (Plnte 
fig.  10)  i-lfisely  compiicted  in  great  nurabei-s.  On  attrnipt- 
g  tn  di'lJK-h  a  spfcimen  from  tlii^  mcka,  it  is  found  that  they 
e  held  in  place  by  a  strand  of  little  silken  thrcails,  issuing 
!twe«n  the  valves  of  tlie  shell,  and  adhering  strongly  to  the 
ck.  TbU  lunieh  of  threads  is  culled  the  Ityssus,  and  a 
ii«al  gcmis,  called  Pinna,  produces  a  byseus  of  consider- 
■k  i<ize.  Gloves  have  been  woven  from  the  tibres  compos- 
ig  it.  The  individuals  covered  by  water  display  at  the  free 
im]  iif  tilt-  shell  and  lietween  the  valves  (each  shell  of  a  bi- 
valve is  termed  a  valve,  liene*!  the  name  bivalv,  two  valves), 
hich  an>  jiartly  open,  two  openings  formed  by  the  mantle, 
ici*  o[H-nings  are  scarcely  divided  :  one  njiening  reaching 
early  to  the  byssus  is  beautifully  fringed  with  little  arlmres- 
:■«  fringes,  tho  other  opening  is  plain.  If  we  watch  the 
lUlicles  floating  near  these  openings,  it  will  be  seen  that  a 
aiwnt  of  water  is  passing  in  at  the  fringi-d  opening,  while 
'<«B  the  simple  opening  a  cuiTcnt  of  water  is  as  constantly 
■tling.  1'hcse  currents  of  water  are  produced  by  the  vibnt- 
of  Utile  moving  hairs,  or  cilia,  which  line  the  mcm- 
witiiin.  The  gills,  nf  which  the  animid  has  four,  two 
iracli  iiiilt'.  are  {larticularly  covered  by  the  cilia,  so  Unit  if 
letlH-ll  is  broken  o[H'n,  hikI  a  pioce  of  the  gill  i»  scjmrated 
tile  animal,  it  will  swim  round  in  the  water  like  an 
i-tKlent  animal  for  some  time.  We  become  nctpiainted 
"vitb  111  excellent  |)R>vistoii  in  this  arrangement,  for  in  the 
■nt  pioco  the  cnri-eiits  of  water  kept  np  in  this  way  bring  a 
tnalinunl  ciipply  of  fresh  sca-wntur  to  the  gitls,  and  in  the 
winnd  place  the  Tock]  of  iho  mussel,  which  is  mostly  of  an 
RriitMirinl  i-'lutracter,  is  branght  to  the  month  by  the  same 
flimiu.  The  two  short  oj>enings  we  have  i^ecn  in  the  mussel, 
is  ctiver  genera  like  the  chiiu  uni  prolonged  into  two  long 
bihrs  covfired  by  one  shi-iith,  or  form  iwo  distinct  tubes  as 
in  certain  other  genera. 
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Ill  r(int4*in|)hitin<r  the  iimny  ooinpleti*  pmvisionM  made  for 
th4's(>  lower  animals  in  proriiriiijir  their  AmmI,  (iiie  U  Ivd  to 
ailiiiirc*  the  adaptaliility  of  riliary  motion  whii'h  ap|M*iirH  to 
take  so  prominent  a  |mrt  in  the  fnnetions  of  the*  lower  anK- 
mals.  Amon^r  th(*  lowest  forms  of  life*  hn'omotion  is  efl<*iitHl 
entirely  h\  eiliary  motion;  amon<r  others,  food  is  hrousrbt 
within  th(*  (*ompass  of  tlu'ir  month,  an<l  thi*  plls  un*  (*oiittD* 
ually  lKitlH*(l  with  fn^sh  water.  (ic*nc*rative  priNliirtA  arr 
hron;rht  toir<'th(*r  for  the  impre^^nation  of  the  c*^^s.  Tbr 
new-JMirn  animal  is  home  safely  to  some  phuu*  of  attaehiiiciil, 
or  to  a  proper  iN>sition  for  fntnre  ^ro>\th. 

A  larir<*  and  pond(*rons  nuissel,  ealled  the  IIt»rM**inii»^« 
may  Im*  torn  ont  from  the  erevi(*es  of  tli«*  roi'k  jnst  at  low* 
water  mark,  and  the  riNits  of  the  lar*ri*  mwi-wcmhI,  eoiiniititily 
rallt*d  the  "tleviTs  apron/*  art*  often  fonnd  (*ntwined  anHiml 
M|M*eiinens  of  this  specitvs.  Whih*  speakin«r  of  thi;*  ifipiti- 
tie  s«'a-w«>ed,  we  may  say  that  aft(*r  >tornis.  and  in  faet  at 
nearly  all  tinic'^,  this  Laminaria,  as  it  is  terhnieallv  teriiH-«l. 
may  he  fonnd  on  tin*  >hores,  and  the  rolleetor  mn^t  ii«*\er 
fail  to  examine  earefnily  every  portion  of  it  for  noveltit^. 
<  hi  the  hniad  ereiinlated  hrown  fnmd  he  will  fiiitl  <*«*rlaiii 
hperie?^  of  >nails  l)row>inir.  ( )n  the  >trm,  pat4*he'«  of  «-alt:a- 
rions  «rr<i\\tli.  lookin*;  like  the  mn-«t  delicate  laets  iiiav  U- 
Men;  >tranL'«*  a*«  it  may  appear,  eat  h  little  ee  II,  t*«iiii|Mi«iti^ 
thi^  iare-work,  i<*  omipietl  hy  a  tiny  :ininial.  wh«ise  trtio  ne^ 
latiiiM'*  ar«'  with  the  elain^  and  <iv-«teis.  In  the  taiiirh'd  nM4«k, 
t!i<-  riillrctor  ot'leii  I'erips  :i  rirli  liarye^t  of  marine  wtiniii^. 
hrittli-  Htarti**lie'*. minute  rni'*tarean*i.ant|  many  otli«*raiiiiiiaU. 
The  r<a>«<iii  why  thin  -»fa-pl;uit  atlortN  >neh  an  intenotiutf 
tii'ld  l'<»r  tilt'  rollertor  i^,  that  it  riinit"^  from  lN'\ond  l«i«- 
Wat*  r  m:iik.  In  the  -^ea.  a^^  on  the  land,  tlieri*  are  diiren*ul 
yjfii*-  ni  Miiinial  and  plant-lite.  Thii^  «in  the  land  we  tiini  iu 
low  pl:irr>«  «-ertaiii  specie'*  of  plant>  and  tr«'es  :  a  litth*  liiifhrr 
wi*  li.i\i'  lii«  haid-wooij  irrouih^;  on  the  mountain  slt»|M-!i  ibr 
pint-  anij  ^pruir**  tlouri^li.  wiiih*  near  the  topn  of  oiir  hi^bi*«4 
niMiiiitiiin'*  li«*heii-«  only  eaii  e\i!«t,  and  at  the  hitflH'M  ele%'a- 
ti««i.*  the  li.ire  riU'k-.  alone  meet  the  eye. 
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Jsi  in  the  sea,  l>i'tweon  liig^h  and   low-watci*  mark  is  an 

eH*ml>la^>  t>r  aninmU  iind  plants  jici'iiliiir  to  tliiit  area,  niid 

ralleil   liio    littoral   zone ;   from    low-wiitor  mark  to 

•out  fitlccn  fnlhnniB  another  group  of  plants  ami  unimala 

f  foiim),  and  ivs  th»  l^nniinana  gi-owa  to  prnfiision  in  thiii 

tone,  it  is  railed,  the  laminariaii  70110.     Below  this  wc  havn 

nallinR  zone,  and  deep  so»-coral  zone.     Many  animals 

9  tiirou^h  all  thr-sc  enm-s,  hnt  therti  is  n  sufficient  niiin- 

(tr  uf  spPL'ies  restrict^-'d  to  each,  whieh  give  eaeh  seono  a 

letomiinatfl  oharai^er.    Thus  the  Laminaria  is  an  envoy  from 

kuther  zone,  (:utnin;i;  ladt-n  with  the  animals  and  plants  pe- 

nliar  to  its  none.     As  we  are  confining  ourselves  to  thoso 

\  timt  arc  ahunditnt  between  high  and  low-water  mark, 

L*  must  reluctantly  leave  for  another  time  th«  trcjisiires  that 

bu  sea-wcod  possesses. 

The  common  starfi^ib,  or  five-finger  jack  (Plate  6,  fig.  U), 

i  «nt'  uf  the  ahuiidant  forms  under  i-ocks  at  low-water  mark. 

r  throwing  Ixiek  the  masses  of  sen-weed   tliiit  conceal  (he 

<*k9  near  the  water's  edge,  they  may  lie  Ibinid  of  all  sizes, 

■»d  tit  every  shade  of  Iirick-red,  crimson,  and  purple.     How 

t  thry  rling  as  we  attempt  to  phtek  them  from  the  roeks, 

i  by  examining  the  underside  of  the  fingers,  or  arms,  we 

tive  rows  of  suckers,  that  look  like  so  many  worms  twist- 

f>g  kiid  writhing  in  every  direction  I     Umpping  one  into  a 

I  of  sen-water,  we  soon   sec   the   admirahlo  use  that  is 

*»i1p  uf  these  snckere,  for  now  they  act  like  so  many  little 

*f^.     Tliesc  muckers  arc  enahled  to  pnycct  some  little  di*- 

<■"«•  from  the  animal,  and   by  llicse  the  animal  is  c-irried 

from  on*!  place  to  imotlier.     How  gently  tliey  glide  over  tlio 

"iwcii  surface  of  the  rock,  eiich  sucker  iu  turn  reaching  in 

■huR-e  and  securing  u  hold,  and.  after  contracting  and  thus 

(Killiaj;  tiie  body  along,  relaxing  for  a  new  start !     Perhaps 

•^rfiligcHl  Hearch  yon  nuiy  capture  a  istarfisli  at  his  dinner, 

awi  a  strange   way   he  has  of  eating   it.     Mussels,  iH'ach- 

p-JiW,  and  Hhell-fish.  form  the  favorite  food  of  the  starfish. 
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Having  scloctod  ono  for  liis  iiM^al,  our  stni'lish  arclies  his 
over  tliu  shell,  gruspiiig  it  ut  ihe  siiiiiu  tiuit^  wiUi  it^ 
Mid  then,  mui'VL'lloufi  to  relatL',  puts  its  Htmuach  out  of  iU 
muuth  mid  entulcts  the  shell  with  its  tubes.  Wtiotber  the 
stiitnach  sccrcti's  u  {wisuiiuue  fluid  is  nut  kiiuutit  at  niiy  nUe 
the  victim  dies  under  tho  ('flpctd  of  this  warm  t'mbracc,  tbo 
shell  flies  open,  and  the  stortish  devnui's  its  contents. 

Jii  the  young  etiirfl^h  the  eyes  van  be  plainly  sccii,  iWty  in 
number,  one  ut  tht"  end  of  each  ray  or  arm.  fihiiiiii^  like 
little  gurnet*.  In  tho  older  ones  it  is  quito  difficult  to  di»- 
tinguitih  them. 

The  6t;irflsh  often  loses  one  or  more  of  its  ray«  from 
having  them  bitten  ofl*  by  hungry  li»hcs,  or  perlmps  oniittw) 
off  by  crsibs  when  young.  Nnturo,  however,  rcsturcs  tbciD 
again,  for  new  rays  bud  in  the  place  of  thotte  lost,  auil  it  is 
not  uncommon  to  find  specimens  tlutt  have  lost  nil  iMlt 
one  ray,  with  the  four  new  niys  just  commencing  to  grow. 
Others  may  be  found  with  threo  lat^e  ones,  and  two 
ones,  and  a  variety  of  forms,  i-oaulting  from  tliis  reii 
power  after  mutiktion,  may  be  gathered  umong  the 

Anotiier  curiuus  starflsh,  culled  tho  brittle  starfish^! 
fig.  12),  is  found  in  the  pools  at  extreme  low-water  iiinrk 
takes  its  name  from  the  fact  that  it  js  extremely  brittlo.  tbo 
arms  fulling  to  pieces  wheu  roughly  handled.  In  litis  »pis 
cies  tbo  arms  appear  (juito  inilependcnt  of  the  disk,  nut 
merging  into  it  as  the  8i>ecies  previously  described.  Tb«M 
mius,  moreover,  have  greater  freedom  of  motion.  Tlujugir 
tiiey  have  no  true  suckers,  the  arms  are  covered  with  spln«, 
Hud,  having  great  mobility,  they  twist  and  turn 
directttm,  and  are  quite  active  when  compared  to  tbo 
moil  "five  fingitr." 

Wc  have  referred  to  their  brittlo  nature,  but  anoli 
cies,  belonging  to  tlie  same  family,  occurring  ou  tho 
coast,  has  for  its  speciiie  name  "fiiLgiUsstma,"  on  accoi 
its  extreme  fragility.     Edward  Forbes  has  given  hq 
account  of  his  endeavors  to  eupturc  this  species,  und 
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sent  it  here :  ''The  first  time  I  ever  caught  one  of  these 
creatures,  I  succeeded  in  getting  it  into  the  boat  entire. 
Never  having  seen  one  before,  and  quite  unconscious  of  its 
suicidal  powers,  I  spread  it  out  on  a  rowing-bench,  the  better 
to  admire  its  form  and  colore.  On  .ittempting  to  remove  it 
for  preservation,  to  my  horror  and  disappointment  I  found 
only  an  assembhige  of  rejected  members.  My  conservative 
endeavors  were  all  neutralized  by  its  destructive  exertions, 
and  it  is  now  badly  represented  in  my  cabinet  by  an  armless 
disk  and  diskless  arm.  Next  time  I  went  to  dred«:e  on  the 
same  spot,  and,  determined  not  to  be  cheated  out  of  a  speci- 
men in  such  a  way  a  second  time,  I  brought  with  me  a 
bucket  of  cold  fresh-water,  to  which  article  starfishes  have  a 
great  antipathy.  As  I  expected,  a  Luidia  came  up  in  the 
dredge,  a  most  gorgeous  specimen.  As  it  does  not  generally 
break  up  before  it  is  raised  above  the  surface  of  the  sea, 
cautiously  and  anxiously  I  sank  my  bucket  to  a  level  with 
the  dredge's  mouth,  and  proceeded  in  the  most  gentle  man- 
ner to  introduce  Luidia  to  the  purer  element.  AVhether  the 
cold  air  was  too  much  for  him,  or  the  sight  of  the  bucket  too 
terrific,  I  know  not,  but,  in  a  moment,  he  proceeded  to  dis- 
solve his  corporation,  and  at  every  mesh  of  the  dredge  his 
fragments  were  seen  escaping.  In  despair  I  grasped  at  the 
lai*gest,  and  brought  up  the  extremity  of  an  arm  with  its 
terminating  eye,  the  spinous  eyelid  of  which  opened  and 
closed  with  something  exceedingly  like  a'  wink  of  derision." 

While  parting  carefully  the  floating  masses  of  sea-weed  in 

search  for  other  novelties,  our  attention  is  attracted  by  the 

unusual  movements  of  a  large  shell,  commonly  called  the 

whelk.     As  the  customary  movements  of  nearly  all  mollusks 

are  slow  and  sluggish,  we  are  the  more  surprised  at  these 

movements.     We  at  once  secure  the  shell,  and  are  rather 

confounded  to  find  it  a  bleached  and   sea- worn   specimen, 

\¥ith  no  traces  of  its  original  inhabitant  Avithin.     We  drop  it 

upon  the  rocks,  and  directly  out  comes  a  singular-looking 
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cmb,  n(»t  f)iiit<^  out,  for  Ik*  n*taiiis  :i  h(»Ul  upon  th<*  ^hell  and 
dra<rH  it  ah'iily  at'trr  him.  Wv  liavi*  founil  thr  IIt*niiit-<Tiili 
(IMati*  (>.  fiir.  i'^),  <'allr(l  by  soiiio  tlio  SohlitT-t'nili  mi  ac- 
count of  its  4*\ti'rni<*  pu<:narity,  and  rorrivinir  the  fu^t  iiaiiie, 
lM'raus4\  lik<'  a  lM*nnit.  it  livrs  alone*  in  its  sholly  Iioum*. 

TIh»  >iM»ri4*s  lN*lon<rin;r  to  this  ircnus  an*  n*niai'kah|t*  tor  the 
Hin;;uhir  softnc^ss  of  th<*  hin(h*r  portion  of  tho  InkIv  ;  thU  i« 
nith<'r  h>n;/,  and  is  toIUmI  on  itsrit*.  To  protrrt  thi^  M»ft  |mrl* 
that  would  othrrwisc  In*  nip|N'd  olf  l»v  soin<*  hungry  lUh.  the 
cral)  r<*M»rts  to  sonir  rnipty  shrll,  and,  ins<*rtin<r  hi*«  tail  iiitu 
thr  a|N*itnrr,  makes  it  his  honu*,  and  carrii's  it  aUait  nith 
him  in  all  his  pcriirrinations. 

Th<*  h<'nnit-rral»,  like*  (»tlMT  mcmlHTs  of  thr  rhiss  (*nt»» 
tn<M'a,  in4T4*aM*  in  si/r  tlirou<:h  a  pnM<"*s  ralh-d  ** moulting,'* 
Th(*  hardi'urd  cru^t  ont>id(*  docs  not  ^row.  It  is  c»nly  a 
hanhMM'd  >kin,  i\s  it  \V(>ri*.  Now  a.s  tin*  IhmIv  within  ih<'n*aftvs 
in  si/4*.  th<*  (Mitsidt*  >hcll  nnist  In*  thrown  <»ir,  to  allow  the 
onlarirtMncnt  of  tin*  animal.  This  throw  inir  olfof  tin*  outikMlr 
rru^t  is  callril  innnltiinj^  an<l  takrs  placr  at  rcrtain  tinic**. 
With  tilt*  ('rali<«,  lohstcrs,  and  (»tli<'rs.  tin*  animal  ap|M*ani  t«» 
fa>t  for  SDUK*  time,  ^■tir(•^«  to  a  M'('hid<M|  nook  in  llir  nn-k*, 
and  then*  a\vait*%  the  <'ra<'kiiiir  <»prn  of  its  Wfll-worn  t-^iat. 
This  rrark  takrs  platM*  alonir  tla*  Imrk,  an<l  thnMi;;h  thU 
op«'niii;r  tli4*  animal  draws  it>rlf.  Al*t«*r  it  r«>m<*'«  f«*rth  it* 
skin  in  M»t\  and  trnd<*r,  and  sonu*  tinn*  is  rr(|nirt'il  U*fi>M*  it 
is  >ntii(-iciiilv  liardcn<Ml  to  rnahh*  it  airain  to  sUiM*t*v«fullv  bat- 
th*  with  il-  tiu'inirs. 

Our  hcrinit-rrab  has  still  aiiothrr  >tair<*  to  p)  tlin»ui;li  aA^T 
m«>nltinir.  tor  wh«'n  this  prorr>H  ha.H  tak^n  plac«*.  it  tintlft  iu 
coilrd  -ht'll  t«io  huiall  tor  it.  and  nuiM  ^^o  on  that  tin*Mk|iir 
hciirdi,  ralird  lioUHi'-hnntinir.  I^ark  and  forth  it  travrU  on  tbi* 
Insu'Ii.  snrvcyinir  ^^ith  <*ritiial  ai'um<*n  tin*  tt*nantltv«%  i^lirllii 
on  till'  iN-arh.  Ilrrt*  it  uhmMs  one  altoi;<*tlM>r  t«M»  hipjr,  aoJ 
an  anni'^iii*.''  >ii:ht  it  i<*  to  mm*  it  <lra*j  itn  Mift  and  liflpb'^«  mil 
from  lh«*  hIkII,  to  trv  anotli«*r  on<*  on  to  m*«>  if  it  tit**.  .*N»iiir- 
tinH-<«  it   m«*4'tn  with  a  sIh'II  that  is  appun^ntly  junt  i\\v  tbiti|;. 
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lint  unhiekily  it  is  alrwidy  (tccii|»ii'd  by  a.  Imilher  hermit.     A 
fnH'iwwtt'r  in   imr  hcniiit,  and  eo  without  Miiy  upnlogies  it 
prun-ods  hy  foivc  to  eject  tlie  tt'iinnt.     A  light  ensues,  and 
n(U>atimcs  ends  in  the  ejecitnicut  and  miitihilion  ol'one  or  the 
iithiT.     IVi'hiips  tbt'  namu  Soldici-ciii!)  is  tiitn-e  appropriate, 
from  its  IH-Uifrorflnt  chni-atter.     Gussi'  has  described  one  of 
.  tliMe  fights.  Iroiii  wiiieh  we   suhjoiu   the  lollowiug:    "Tho 
1  Siildicra  (as  indet^d  bpcomea  their  prufcsaion)  are  well  kn<nvn 
I  rn  Im>  pngruicimia  ami  impudent,  yet  watehfiil   and  eiintioiis. 
'  Indeed,  their  manners  and  di^iKi^ition,  no  less  than  their  ii]>- 
IN-nrnnee.  bear  the  strongest  roseinblance  to  tlinse  (if  spiders, 
Tww  of  them  ean  sem-cely  approach  erieh  other  without  mani- 
festations of  hostility  ;  each  wurity  stretches  out  his  long  feet 
I  suid  fer]s  tlie  other,  jnst  as  spiders  do,  iiiid  strive),  to  find  an 
\  oppurtiniity  of  seizing  his   opponent  in    some   tender   piirt 
%ritli   bis   own    stron;r   claws.     Gfueraily  they  are  sutislied 
'  ■wiilt  the  proofji  afforded  of  nintuul  pi-owess,  and  each,  tinding 
I  <J)i)  nllirr  arnK>d  at  all  poiuti^,  retires;  bat  not  nnseldum  a 
k  l^guUr  patsMige  of  arms  ensues ;  the  claws  ai-e  rapidly  thrown 
ftmbttul,  widely  gaping  and  thivatcning.  and  ttie   combatants 
InU  over  «ih1  uver  in  the  tussle.     Sometimes,  however,  the 
ssive  spirit  is  more  decided  and  ferocious.     One  in  tho 
of  the  Zorilo^i'al  Ciai'deiis  was  seen  to  approach 
■nlhi*r,  who  tenantW  a  bhell  Romi-what  larger  than  his  own, 
I  mod,  suddenly  seuitng  his  victim's  front  with  his  powerful 
I  cliw.  dmg  liim  like  lightning  from  his  house,  into  which 
■  the  aggressor  as  swiftly  inscrb«  his   own  body,  leaving  tho 
f  tu)««imiile  KMffi-nir  singling  in  tlic  agonies  of  death." 

The  rvader  must  Ix-ar  in  mind  that  we  have  only  touched 
t'Upiiti  the  more  rammon  forms  to  1ic  met  with  on  the  coast, 
I  »«Mi  Ihnt  witliont  Uie  least  diHicuIty  be  may  find  a  legion  of 
lotbi-rs,  eipially  ns  interesling.  smd  n-adily  preserved  alive  in 
B-wairr  for  a  considenible  time.  He  will  do  well  to  ciirrv 
I  **»ay  with  him  a  pailful  of  these  aniniiils.  with  a  geueii>us 
l*Upply  (if  livo-Wttler  in  which  t<i  immerse  them.  The  nume- 
1  t>«a- worms,  of  whieh  wc  have  not  spoken,  will  rLp.ay 
1.  xatuuaust,  vol.  If.  3:: 


him  a  ijuofui  Iniiit.  A  common  worm  on  the  ci>ni,t  ho  1 
find  ill  the  ^uise  of  a  cutled  whiUi  sholl,  iirmly  vcmciiti-d  tui 
bit  of  Boa-werd  or  otiicr  substaoL-r.  Sometimes  a  fi-ond  of 
scH-weed  will  be  wliitcued  with  tbcni.  Tlioy  am  (jiiilc  huuiII, 
and  to  pxamiiio  them  properly  will  reciiiirc  the  assiHtaiifc  tif 
a  IciiB.  The  head  is  surrounded  hy  nimioroua  little  appett- 
<Iago8,  which  answer  tii«  purijosi?  of  gills.  One  of  the  iip- 
pondages  is  thickened  and  rounded  at  the  end,  and  wrvcs 
as  a  plug  to  the  aperture  of  the  shell,  when  the  animal  ns 
tircs. 

Fig.  14,  plate  6,  repreBentf  im  enlai^d  figure  of  this 
worm,  with  the  animal  protruiliiig,  and  the  ndjuiiiing  ligiiro 
fihows  a  bit  of  seii-woed,  with  seveml  of  the  worms  dmwu  to 
the  natural  size. 

The  adjoining  cut  represents  the  iippeamitce  of  nn  mil- 
nml  quite  abuudant  at  low  tide,  commonly  called  th«  •!:&«- 
iirc/ii'n.  It  is  covered  with  a  gival 
many  long  sharp  spines,  ani]  in  ad- 
dition to  tliese  spines,  there  an 
five  zones  of  suckers  imssing  fruin 
the  mouth,  which  is  bcloiv,  tn  llie 
opposite  pole  of  the  body-  Tl(ce« 
suckers  perform  locomotive  functions,  as  do  the  sut-kers  of 
the  startish  described  alMJve,  and  the  collector  will  Iks  re- 
paid iu  wdtching  the  moveracnls  of  the  animal  alive.  The 
sen-nrehin,  when  dead  and  blenched  upon  the  bcaeh,  funus 
a  very  curious  object.  A  lliittiMied  sphericul  shell,  cnto- 
jiosed  of  a  large  number  of  small  plates,  all  neiitly  ttltiii* 
together ;  five  zones  of  these  plates  peiforated  for  the  pa*- 
sago  of  the  suckers,  and  nil  the  plntes  onumicuted  with 
minute  i-ijinidcd  protulwnmces  upon  which  ihe  spines  won 
attached,  make  up  the  empty  shell  of  the  sea-urchin.  Wo 
may  briefly  add,  that  the  eollcetor  will  find  in  the  piles  uf 
dried  seji-weed  rolled  up  by  the  ivaves,  luiiny  curious  iilv 
jocts  all  prc]>arcd  and  dried  by  the  sea  and  the  sim.  If  wi 
the  long  beaches,  he  will  Hud  niiuiy  intercsliug  shells,  driwl 
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him  a  careful  limit.  A  comtnoii  worm  on  the  cotwt  hi-  will 
And  in  the  funae  of  a  coiled  wiiitu  ahull,  tiniily  ct-nieiUctl  to  a 
bit  of  M»'n-w«'«'<l  or  ollii-r  BuIwUiHci'.  S>mt>liuips  a  fniiitl  iif 
Bt'ii-wccd  will  Ih!  whiU>)K>d  with  tlii'in.  Thry  un:  ijnito  ttnull. 
and  to  cximiino  them  proiwrly  will  ntgiiirc  the  afwinlniiw  of 
a  U-iis.  The  head  ih  Hurroniided  l>y  iitinifruuit  lilth-  hiijm-ih 
duirpH,  which  nuHWer  ihu  |)ur]>4>tte  of  ifills.  One  ol'lht' nf^ 
peiidu^rs  in  tliii-kem-d  uiid  rounded  at  the  end,  ami  M-rvo 
IIS  a  |)lii<;  to  tlio  uiM-rturv  of  the  shell,  when  llie  niiiuud  tv- 
tin-M. 

Fi;r.   H.  j>lat(!   fi,   repn-wnts  an  eidar^-d   Afzun-  of  lliin 
worm,  with  the  animal  |in)ti'udiii;r. 
hIiowh  a  hit  of  wa-weed,  with  m-ve 
the  nntiinil  Ki/.e. 

The  adjoining;  ciit   represoiijn  ll 
mal  quite  abundant  at  hiw  tide,  i 

tirr/iiii.  It  IH  I'overt'd  with  a  }:n-M 
L' ^h»^•  hpiiie^,  an.l  in  a.1- 
Ihesc  ^^>il|el.,  lh.lv  an- 
(ive  zoin's  of  Hni'kiTK  jia.-v^iti;;  fn>m 
the  inoNlli.  vhi.'h  in  Ixlow.  i..  tlM> 
opiHotle  |M.h-  of  III,-  IkhK.  'rhe*- 
Hneker^  |H-rf<>rin  hK-ouio1ive  Iiiik  tionx.  »*  do  the  r-n.-ker-  I'f 
til.'  Marlioh  d.-M-l'ilM-d  alK.ve,  an.l  th.-  rolU.lur  uill  U-  n- 
|i:ud  in  uuti'hiii;;  the  m.>v.-m<'nt>  <if  tli.-  aninnd  alJM-.  TW 
Mii-uivhin,  wli.-n  il.'ud  and  l.l.-a.hed  ii)>..n  tli.-  Ih-u.Ii.  f..nn* 
a  v.-ry  .-iiri.niii  otij.'il.  A  llatleix.l  h|<li.'ri.'al  >li.'ll.  ...iih 
jHiHe.l  .>f  a  lur^i-  niniilHT  <■!'  hiiiull  plat.v.,  all  iii-:ilt\  litlin-j 
(..^•.■tlH-r:  liv.'  ■/.••iivs  ..f  tli.>e  j>la1e>  [..-i-tonil.'.!  I'..r  tli.'  pi- 
ki;:l'  <if  (he  ^Hl■kerF..  ami  all  tin-  jdntes  oniaineiili'd  wiih 
tiiinule  nainded  iirolnlHninti"-  ii|ioii  utiich  tin-  spiiuo  u.-rv 
alta.-|i.-.l,  iii:ike  up  (In-  cniply  -h.-ll  of  lli.-  >..:i.iir.liin.  We 
may  t.i-i.rly  <<.)d.  that   the   e.>lV.'t..r  uill  lilul   in   the    pil.  .   ,4 

,lii.-.l    ^.-a-w I   roll.d   up  l.y  the  wavec.  many  .  iiri..ii-   ..!►. 

.i..  t.  :.ll  pi-.par.-d  and  .hi.-.l  l.y  Hi.-  «.-:,  „i,.|  tli.-  >un.  U  on 
till'    liai;.'   U-ai'lii'M,  hu  will  lin.t  many  iiiterv&tiiii;  iiltelb,  dried 
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crabs,   empty   shells  of  sea-urchins,  and   oftentimes  many 

objects  that  are  really  worth  preserving  for  cabinet  speci- 
mens. 


EXPLANATION    OF    PLATE    6. 

Fig.    1.  Common  Barnacles,  Balanua  eburneus  of  Gould. 

Fig.    2.  "  "  **         ovularis         ** 

Fig.    3.  Free  swimming  young  of  Barnacle. 

Fig.    3  a.  Young  Barnacle  directly  after  attachment. 

Fig.    4.  Sea-anemone  expanded,  Metridium  marginatum. 

Fig.    6.  "  contracted, 

Figs.  6,  7.  Periwinkle,  Liitorina  palliata. 

Figs.  8,  9.  Cockle,  Purpura  lapillus. 

Fig.    9  a.  Egg-cases  of  the  same. 

Fig.  10.   Mussel,  Mytilus  edulis. 

Fig.  11.   Starfish,  Asterias  vulgaris. 

Fig.  12.   Brittle  Starfish,  Ophiopholis  bellis. 

Fig.  13.   Hermit-crab,  Bernhardus  longicarpus. 

Fig.  14.   Spirorbis  nautiloides. 


OUR  SEA-ANEMONES. 

BY  A.  E.  VERRILL. 

To  all  frequenters  of  the  sea-shore  during  the  summer 
months  who  take  pleasure  in  seeking  and  studying  the  many 
wonderful  and  beautiful  inhabitants  of  the  ocean,  the  modest 
and  retiring  Sea-anemones  cannot  fail  to  ofler  many  attrac- 
tions ;  and  there  are  few  marine  creatures  that  can  so  easily 
be  reconciled  to  the  narrow  limits  of  an  aquarium,  and  so 
readily  become  permanently  established  in  their  new  home. 
TfafW  they  afford  us  every  opportunity  to  study  their  habits 
and  structure,  and  to  watch  their  ever-varying  forms  and 
beautiful  colors.  But  to  see  them  in  their  perfection  one 
must  visit  them  in  their  native  haunts  in  some  cool,  rocky 
pool,  overhung  with  projecting  ledges  and  drooping  sea- 
weeds, or  in  some  deep  grotto  among  the  shattered  cliffs, 
half-illumined  by  the  sunbeams  which  struggle  for  entrance 
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tliroii<»li  iho  cnnl  scu-wcoda  tbat  hang  fniiii   iho  rocky 
<lni>pii!g;  witli  ^iilt  dew.  In  sucU  fiivorilo  rotrcuI»  the/ 
iSea-anemones'  (\'\rU>   G,  figs.  4,  .I)  nmko  th«r  hoi 
rear  (lii-ir  iiuiiioruits  fiimilios,  ji*ar  after  year,  i 
Book  iitid  crevifp  m  fully  occupied,  luid  even  the  ciillr 
is  comiiletely  carpeted   l>y  their  soft,  delicate  tofts  < 
tajrk^s.     I»  such  localities  it  is  cwmmim  to  sec-  i^pecirtl 
every  viiriety  of  hue,  from  pure  white,  pink,  ealiuoii, 
nut,  orange,  yellow,  and  light-hrowu,  to  dark-umbor; 
others  will  be  niotllcd  or  variously  striped  with  two 
colors.     These  colors,  however,  are  those  of  the  outc 
of  the  body.     But  the  upper  part  of  the  body  and  t 
mei-able  tentacles  have  lighter  and  more  delicHto  tini 
lliis,   combined  with  their  translucent  texture,  gives  ] 
Biinimit  of  the  body  and  its  broad  crown  of  fin* 
peouliai;|y.gi-aeeful  appeaninoe,  whieh   is  much  inoreai 
the  numerous  deep  frills  into  which  the  tenUcle-crd 
margin  of  the  disk  is  always  IhTOwni  in  the  large  ( 
The  tentacles  are  also  frequently  banded  with  white, 
always  dilSeult  to  decide  which  specimen  in  one  of  1 
numerous  colouies   in  must  beautiful  when  all  are  sod 
tive.     But  the   pure  white   ones  most  fiTipii'iilly 
their  beanty,  and  are  borne  away  in  Irinniph  to  new  h 
which,  jierchanee,  prove  in  the  und  less  happy  and  ] 
to  them  than  the  home  of  their  youth. 

The  Fringed  Sea-auemone  is  not  found  exelusivfly  iff 
places  as  described,  but  maybe  found  on  almost  any  ir 
or  ledgy  shore  along  the  coabt  of  New  England,  and  in  »n 
from  Xew  York  to  Labrador,  snugly  ensconced  in  the  mm* 
icea  between  boulders,  or  on  their  under  surfaces,  wherrW 
there  is  siiSictent  gp&ce  to  expand  their  tentacles,  and  cont- 
plete  shade  from  the  sun's  heat.     For  allhotjgh  thc^e  lowlr 


fJlhrbliHm  nnr^nofom  K-lw.  nti<l  Jl.  For  : 
Bv(*[on  or  the  Polyim  ol  Uio  Eatlcni  Cumit  ot  Ui 
nnuln  »f  Uih  ItuElon  SoRlvtr  ur  XflLiirnl  milKr; 
nirpai  atx  "  ^n-slilu  ^liMli-n  )ii  Natui'uJ  Ui^turj- 
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organized  creatures  have  no  eyes,  nor  even  nerves,  they  are 
very  sensitive  to  strong  light,  and  love  the  shade.  They 
may  also,  at  times,  be  found  clinging  to  the  piles  of  wharves, 
and  on  small  stones  and  shells,  wholly  unprotected.  Near 
Mount  Desert  Island,  I  once  saw,  during  a  very  low  tide, 
a  large  surface  of  rocky  bottom  so  completely  covered  hy 
thorn,  that  the  foot  could  not  be  put  down  without  crushing 
many  noble  specimens.  A  single  stone,  the  size  of  a  man's 
head,  taken  from  this  place,  was  found  to  be  the  residence 
of  sixty  individuals,  of  all  sizes.  They  sometimes  occur  at  a 
greater  depth  than  twenty-five  fathoms,  but  are  frc(|uently 
found  between  high  and  low-water  mark,  both  in  pools  and 
in  pbices  where  they  are  left  dry  for  an  hour  or  more,  where 
they  hang  relaxed  and  flabby  until  the  tide  returns,  when 
they  quickly  revive.  To  remove  large  specimens  of  this 
species  from  their  favorite  rock,  without  serious  injury,  is 
no  easy  matter ;  for  although  they  are  not  permauently  at- 
tached, but  are  capable  of  moving  freely  about  by  gliding 
along  upon  their  large,  highly  muscular,  adhesive  base,  yet 
when  disturbed  they  cling  so  closely  and  firmly  to  the  rock, 
that  they  are  very  liable  to  be  torn  open  upon  the  base, 
rather  than  loosen  their  hold.  But  if  the  rock  be  tolerably 
smooth,  by  gradually  and  carefully  starting  them  up  by 
pushing  with  the  thumb-nail  or  some  dull  instrument  against 
and  under  the  base,  they  may  finally  be  safely  removed.  If 
broken  open  they  will  never  recover  or  heal,  though  they 
will  usually  expand  and  appear  very  well  for  several  days. 

In  the  confinement  of  an  acjuarium,  or  even  in  a  jar  or 
bowl  of  sea-water,  one  of  these  Actinias  will  soon  make 
itself  at  home,  and,  fixing  itself  upon  one  side  of  the  vessel 
by  its  base,  will  expand  its  feathery  plume  of  tentacles  day 
after  day  in  search  of  tiny  prey,  and  woe  to  the  unlucky 
creature,  be  it  animalcule,  shell-fish,  shrimp,  or  fish,  that 
comes  in  contact  with  its  crown  of  gorgon-tentacles,  armed 
with  myriads  of  poison-darts,  deadly  to  all  creatures  des- 
tined to  be  its  prey  1     When  fully  expanded,  this  species  has 
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II  very  ^rucrfiil  form,  wbich  cannot  fait  to  pic: 
wlio  hiis  a  tiislo  fur  the  synmn'tiy  (iiicl  Ittmiity  of  im 
objects.  From  the  sliglitlj-  cxpiiiuk-d  huso  the  body  I 
ill  tlio  fiirm  of  a  tall,  smoutli  column,  aometitura  cyltndi 
eumoiinics  titporing  sliglilly  to  the;  inklillo,  mid  tlivii  coliirp- 
iiig  to  the  summit.  Towiii-ds  the  lop  Ilic  column  ie  siir- 
muiidnd  by  a  circular,  thiclceiied  fold,  above  which  Uie 
character  of  th«  surface  suddenly  chiuigt-s,  tho  skin  hccumin^ 
thinner  and  tnuisluccnt,  su  that  the  internal  rudinling  par- 
titioua  are  visible  throngh  it.  This  part  expands  upwanl 
toward  the  margin,  which  is  folded  into  itevcral  d««p  uodo- 
lations  or  frills,  nud  these  edges  arc  covered  evcrjwhere  liy 
nn  immense  number  of  fine,  slender,  crow<lcd  tciitiiclea, 
which  also  occupy  abcntt  half  the  width  of  the  onil  diitk,  but 
iuerestsc  in  size  and  diminish  in  numlwr  toward  tho  moutfa, 
which  occupies  the  centre  of  tJie  disk.  The  mouth  ih  ovbI, 
and  its  lips  have  numerous  folds.  It  opens  diri'ctly  iutn  thn 
stomach,  which  is  a  simple  sac  Biis[)ended  in  the  centre  of 
the  body,  having  a  small  opening  in  its  lower  enii.  lliruH^ 
which  the  products  of  digestion  mv  poiirvd  into  thu  tnaui 
cavity  of  the  body,  while  the  hard  or  undigested  part»  of 
the  food,  such  as  shells,  bones,  etc.,  arc  cast  ont  from  the 
month.  The  whole  interior  of  the  body,  iictwcen  tlio  utam- 
ach  and  exterior,  is  divided  up  into  an  immense  nnnitier  of 
narmw  dianiliei's,  by  thin  muscular  partitions,  which  radiak 
from  the  twntre  toward  the  exterior,  and  are  of  varitnu 
widths,  some  reaching  from  the  wall  to  the  stomaeb  and 
serving  to  support  it,  while  others  extend  only  a  little  way 
inward  from  the  outer  wall ;  each  tentacle  is  hollow  am]  ija 
dii-cct  continuation  of  tho  radiating  chaml>er  beiow  it, ! 
there,  are  as  many  chamlicrs  as  tcnt]U.'Ies,  and.  of  c 
twice  as  many  nuliating  imrtitions  as  clmmbcrs. 
gested  fofid,  mingled  with  eea-wuter,  series  for  hliia 
fills  all  the  chambers  and  the  main  cavity  of  Uio  body  I 
the  stomach :  and,  as  there  is  no  heart,  tliis  fluid  j 
in  motion   and  circulated  lliroiigh  every  purl   by 
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myriads  of  minute  vibrating  lashes,  or  ctVia,  that  cover  all 
parts  of  the  interior  surface,  and  this  same  surface  of  soft 
membrane  has  the  power  of  absorbing  such  nutritious  sub- 
atances  as  each  oi^n  may  require,  from  the  fluid  that  bathes 
it,  and  also  the  oxygen  contained  in  the  sea-water.  Indeed 
it  is  probable  that  every  part  of  the  surface,  both  external 
and  internal,  has  the  power  of  absorbing  oxygen ;  but  it  is 
reasonable  to  conclude,  that  this  takes  place  most  rapidly  in 
the  tentacles  and  internal  membranes  where  the  structure  is 
most  delicate. 

We  usually  notice,  when  trying  to  remove  one  of  these 
Actinias  from  its  rock,  a  large  number  of  white,  thread-like 
organs,  emerging  both  from  the  mouth  and  from  minute 
openings  through  the  sides  of  the  body.  These  organs 
appear  to  be  for  the  defence  of  the  creature,  since  they  are 
found  to  be  composed  almost  entirely  of  minute  poison- 
darts,  or  lasso-cells,  arranged  side  by  side,  and  having  a 
deadly  stinging  power  when  used  against  small  animals.  In 
fact  there  are  very  few  of  the  predacious  marine  animals, 
even  not  excepting  the  voracious  fishes,  that  have  the  temer- 
ity to  attack  one  of  the  harmless-looking  Sea-anemones ;  for 
though  their  darts  may  not  have  suflScicnt  power  to  kill  a 
large  fish,  they  will,  at  least,  penetrate  the  thin  menil)ranes 
of  the  mouth  and  produce  a  severe  stinging,  like  that  of  net- 
tles. And  since  these  stinging  threads  may  be  thrown  out 
copiously,  and  are  several  inches  long,  they  are  very  effect- 
ual organs  of  defence.  The  inner  ends  of  the  threads  are 
attached  to  the  free  edges  of  the  radiating  partitions,  and 
the  free  ends  are  thrown  out  simply  by  the  contractions  of 
the  animal,  and  consequent  expulsion  of  the  fluid  contained 
in  its  body,  which,  as  it  rushes  out  of  the  mouth  and  through 
tlie  loop-holes  of  the  sides,  carries  with  it  the  threads.  When 
the  Actinia  is  again  left  in  repose,  it  gradually  draws  in 
its  stinging  threads.  The  little  poison-darts,  usually  called 
lasso-cells,  which  cover  both  these  threads  and  the  tentacles, 
have  a  wonderful  structure  for   organs   so   minute.     They 
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consist  of  little  vesicles  or  cells  filled  with  fluid,  and  liATe 
a  very  long,  extremely  thin  tube,  coiled  up  in  the  interior. 
This  tube  is  continuous  with  one  end  of  the  vesicle  that  con- 
tains it,  so  that  when  the  vesicle  is  compressed  or  contracted 
the  fluid  forces  out  the  tubular  dart  by  turning  it  inside  out, 
as  one  would  turn  the  finger  of  a  glove.     The  slender  tube, 
when  thrust  out,  is  very  long,   slender,  and   i>ointcd,  and 
usually  curiously  and  wonderfully  barbed.     The   nature  of 
the   poison,  so  deadly  to   small   animals,  wiiich  these  darta 
emit  when  they  penetrate  the  flesh,  is  still  unknown ;  but 
whatever  its  nature,  it  must  be  very  powerful,  for  the  quan- 
tity is  necessarily  excessively  small.     The  tentacles  not  only 
capture  and  kill  the  i)rey  by  means  of  these  organs,  but  by 
means  of  the  darts,  that  thus  penetnite  in  large  numbers, 
they  hold   it   firmly  until   conveyed   from    the  tentacles  to 
the  mouth.     Among  our  native  Sea-anemones  there  are  no 
species  that  have  darts  powerful  enough  to  sting  the  hand, 
though  some  species,  like  the  Star-anemone,  will  often  adhere^ 
so  firmly,  if  its  tentacles  be  touched  by  the  finger,  that  i 
mav  be  lifted  from  the  water  before  it  will   loosen  its  hold 
This  adherence  is  dou])tless  due  to  the  many  lasso-ccUs  tha  . 
partially  pcMietrate  the  epidermis,  or  outer  layer  of  the  ski 
but  have  not  power  to  enter  far  enough  to  reach  the  sensitiv 
portion.     But   the    conunon,   large,  red  Jelly-fish  (Ct/an€^ 
arcffC(f)  has  similar  poison-darts  covering  its  long,  floatin 
thread-like  tentacles,  which  are  powerful  enough  to  penetra*^    t 
the    human  skin,  and  stinir  far  more  nainfullv  than  nettle      -g 
And  among  the  coral  reefs  of  Florida  and  the  West  Inditi^r*.s, 
there  are  corals  (MilUjKnv)  which,  unlike  most  conds,  ha    ^^'o 
animals    belon'rinir  to   the  sanu;   class  with  the  Jellv-tish^Ei:** 
and  their  tentacles    have   poison-darts,  which,  according       to 
the  observations  of  Professor  Hartt,  sting  the   parts  of  "%ie 
hands  where  the  skin  is  most  delicate  very  sev(»rely.     XTie 
same   is  true   of  some   other  Jff/ilrofds,  which  do  not  form 
coral,  but  grow  in  moss-like  tufts.     It  is  also  said  that  some 
of  the  foreign  Sea-anemones  have  the  same  power  of  stmghig 
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the  hands,  and  especially  those  of  persons  having  a  delicate 
skin.  But  certainly  no  such  charge  has  ever  been  brought 
against  any  of  our  native  species. 

The  Fringed-anemone  makes  a  very  pleasing  pet  in  con- 
finementy  and,  if  allowed  plenty  of  room  and  fresh  sea^ water, 
will  expand  almost  constantly.  It  feeds  readily  upon  the 
flesh  of  all  sorts  of  shell-fish,  etc.,  and  will  not  refuse  bits 
of  raw  beef.  And  if  necessity  compels,  it  will  live  for 
months,  or  even  a  year,  without  food ;  but,  curiously  enough, 
it  will  continually  grow  .  smaller  and  smaller,  so  that  a 
specimen,  at  first  five  or  six  inches  high  and  two  in  diame- 
ter, may  thus  be  reduced  to  the  height  of  an  inch,  and  the 
diameter  of  less  than  half  an  inch,  the  number  of  tentacles 
and  chambers  being  proportionately  reduced.  In  fact,  under 
such  circumstances,  the  animal  seems  to  undergo  a  retrograde 
process,  exactly  the  reverse  of  that  by  which  it  originally 
developed  from  youth  to  maturity. 

The  ovaries  of  Actinias,  and  all  similar  animals,  including 
the  coml-polyps,  are  attached  to  the  inner  edges  of  the  radia- 
ting partitions  below  the  stomach,  and  are  filled  with  im- 
mense number's  of  eggs,  which  are  discharged,  when  mature, 
directly  into  the  fluid  filling  the  body,  and  then  are  either 
discharged  very  soon  from  the  mouth,  or  are  retained  for  a 
longer  or  shorter  time,  until  they  are  hatched  into  miniature 
Actinias,  which  are  discharged  in  different  sttiges  of  develop- 
ment and  of  various  sizes ;  but  however  small  they  may  be, 
they  are  perfectly  competent  to  take  care  of  themselves  from 
the  first.  The  Fringed-anemone,  and  some  other  kinds, 
when  they  remove  from  places  where  they  have  long  been 
stationary,  are  liable  to  tear  off"  and  leave  behind  them  little 
fragments  from  the  edge  of  the  base,  but  every  one  of  these 
fragments  will  in  a  few  days  develop  a  little  mouth  and  a 
row  of  tentacles  around  it,  and  will  soon  become  a  perfect 
little  Actinia,  difieriug  only  in  size  from  its  parent.  The 
same  effect  may  be  obtained  at  will  by  cutting  off"  little  por- 
tions from  the  edge  of  the  base  with  a  sharp  knife.     This 
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process  is  evidently  aiialugoiis  to  the  wonderful  powei 
restoration  and  development  of  mutilated  and  lost  ) 
Weil  known  hy  c\pcriiucut«  upon  tUe  frcsh-water  Hydra  a 
other  low  luiimals,  some  of  which  niay  Iw  cut  up  in  ereiy 
dirci:tion  into  many  pieces,  and  each  part  will  still  restore  oU 
the  parts  that  arc  laeking.  It  has,  abo,  some  analog)-  to  this 
process  of  budding,  so  common  among  the  corai-jxily|>8. 

The  Star  Sea-anemone*  is  another  beautiful  and  interesting 
spccius,  which  may  rciulily  be  domesticated  ia  au  aquarium, 
and   proves  very  hai-dy   in   confinement.     This   species,  iiv 
Btcud  of  having  a  smooth  body  like  the  preci-ding,  a  euvcrcd 
with  little  wart-like  piistulcs,arrang(.'d  in  vortical  rows,  which 
have  the  power  of  adhering   fii-mly  to   foreign   sul»itaucc», 
such  as  bits  of  shell  and  sea-weed,  with  which  it  oAun  m 
completely  covers  its   body  as  to  effectually  conceal  itself, 
when  contracted  into  a  low  cone  among  the  rocks  and  gravel 
where  it  often  dwells.     But  when  it  lives,  as  it  frcijuenlly 
does  near  Eastport  and  about  the  rocky  shores  of  the  neigh- 
boring islands  in  the  Bay  of  Ftmtly,  in  fii^surcs  and  eavitie^^ 
of  ledges,  overhung  and  protected  by  sea-weed,  it  usuall^,^ 
discards    its    foreign    covering,   which    now   becoming    D^^ 
longer  useful,  is   evidently  regarded  as  a   burtlen.     Wbef 
placed  in  au  aquarium,  even  if  covered  with  foreign  mntti'r^is 
tt  very  soon  discards  them  and  a|)})cars  j>erfectly  cleim.     Tli^c: 
uppermost  pustule  of  each  row  is  larger  than  tho  otliers,  u^^ 
forms  an  inflated  vesicle  just  below  each  tentacle.     Tbo  tei^^g 
tacles,  instead  of  being  very  small  and  numerous,  an  in  I^Km 
Fringed-anemonc,  are  comparatively  iasv,  rsirely  moro  tli^E^ 
seventy-two  in  the  largest  specimens,  but  they  are  birgc  o-SKf 
often  more  than  an  inch  long.     The  mouth  usually  I 
form  of  a  cross,  with  several  prominent  folds  upon  i 
Its  body  is  usually  pale,  tmuslucent,  oUve-grceu,  e 
Hpproachiug  tlesh-eolur,  and  the  disk  and  tentacles  1 
lighter  tint  of  the  same  colors,  while  the  tentacles  a 
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8picuously  banded  with  opaque-white,  and  upon  the  disk 
there  are  usually  six  or  twelve  white  lines,  radiating  from 
the  mouth  to  the  bases  of  the  tentacles.  Most  of  the  tentacles 
usually  have  a  white,  heart-shaped  spot  upon  the  inner  side 
of  their  bases.  This  pretty  Actinia  is  very  common  at 
Eastport  and  vicinity,  and  has  been  found  at  Cape  Elizabeth, 
Maine.  In  the  latter  locality  the  specimens  were  half-buried 
in  sand  at  the  bottom  of  a  rocky  pool  near  low-water  mark. 
Doubtless  it  will  be  found  upon  all  parts  of  the  rocky  coast 
of  Maine.  In  confinement  it  expands  most  freely  in  the 
evening.  It  feeds,  like  the  other  species,  upon  all  sorts  of 
mollusca  and  Crustacea  that  come  within  its  reach.  It  brings 
forth  living  young,  often  of  considemble  size,  which  emerge 
at  irregular  intervals  from  the  mouth,  sometimes  singly, 
sometimes  in  large  numbers.  It  does  not  grow  so  large  as 
the  preceding,  the  body  seldom  becoming  more  than  two 
inches  high  and  one  in  diameter,  but  having  more  than  twice 
that  diameter  across  the  expanded  tentacles. 

The  JRed  Sea^nemone*  is  unquestionably  the  most  beau- 
tifully colored  and  showy  of  all  our  northern  Actinias ;  but, 
although  very  changeable  in  shape,  it  lacks  the  elegant 
forms  assumed  by  other  species.  The  body  usually  forms, 
in  expansion,  a  low  cylinder,  broader  than  high,  with  a 
broad  disk,  surrounded  by  a  moderate  number  of  large, 
rather  shoil,  tapering  or  blunt  tentacles.  The  exterior  of 
the  body  is  sometimes  nearly  smooth,  but  at  other  times 
shows  a  few,  rather  inconspicuous,  warts  or  suckers  scat- 
tered over  the  surface.  The  colors  are  extremely  varia- 
ble. The  shore  specimens  are  mostly  irregularly  mottled 
with  deep  brownish  red,  and  dull  greenish,  while  the  ten- 
tacles are  pinkish,  banded  with  opaque-white.  The  disk  is 
often  light-greenish  or  pink,  with  radiating  lines  of  purple  or 

•  KhodaeH^iaa  DavisU  AgasBlz.  For  Aill  dc8crii)tions  see  the  Memoirs  Boston  Society 
abore  quoted,  and  for  a  figure,  *'  Sea-side  Studies,"  p.  13,  flg.  10.  This  species  belongs 
to  tbe  **  Bub-genns''  Urticina  of  Ehronberg,  and  as  that  is  an  earlier  name,  it  should  be 
called  Urtioina  DavUii,  until  it  be  settled  whether  it  be  really  distinct  Arom  U,  erasn- 
of  Europe. 
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deep  red,  which  embrace  the  buses  of  the  tentacles, 
sioimlly  shore  si)ecimens  are  found  having  the  .body  uni- 
fortnly  bright  red,  crimson,  or  pink,  with  a  lighter-colored 
disk  and  tentiu^les.  The  tentm*lcs  are  usually  Imnded  with 
white  in  all  varieties,  but  are  sonictimes  uniform  pink  mmI 
translucent.  Other  sp^^cimcns  often  have  the  Ixxly  pink. 
mottled  with  orange-red,  or  blotched  with  crimson.  The 
8iM*ciniens  from  deep  water  liave  genendly  brigliter  and 
clearer  colors  than  those  of  the  shore,  but  are  (|uite  an  com- 
monlv  found  mottkul  with  two  or  nioiv  shades  of  red,  as  of 
unif<»rn)  red  or  pink  colors.  The  hal)its  of  this  fine  Actinui 
are  nnicli  like  those*  of  the  last,  and  the  young  are  pnMluoed 
in  the  simie  manner.  It  attains  a  nnich  gn*at4*r  sixe,  for 
sfM^cimens  are  not  nn<*omm(>n  whi(*h  are  two  inches  high  and 
four  <»r  five  in  diameter  when  expanded.  The  large  s|MH.*i» 
mens«  however,  are  apt  to  In'  tn>ubles<>me  inmates  of  an 
a4|uarinin,  on  account  of  their  remarkable  voracity,  fur 
nothing  H4*ems  to  come  amiss  to  them.  They  will  ca|)tun» 
and  hwiillow  ti^hc^s  of  considerabh*  si/(\  as  well  a.**  cm^w, 
mnlhi.Hksi,  (*tc.,  an<l  even  Imve  Ikmmi  kntiwn  to  swallow  the 
spiny  S4*a-urehins  of  eonsiderablt*  .size.  Other  Actinias*  even, 
an*  not  safe  in  their  nei«jhborh(NM|.  Such  large  s|MvinK*iii% 
also  liave  a  singular  habit  of  frequently  prtitruding  thv 
stomach,  and  ev4*n  turning  it  wrong  side  out,  as  if  atfei^ed 
with  iuius4*a,  whieh  certainly  adds  nothing  to  tln'ir  l»eauty. 
liut  s|N*eimens  of  small  or  medium  hizes  make  very  inten^al- 
ing  |N*ts,  and  are  often  more  In^autifully  colored  tliaii  the 
large  ones. 

In  Mas.Huehum*tts  I^y  this  s|N'ei(»s  is  seldom  fi>und  except 
by  <ln*dging,  when  it  usually  comes  up  adhering  tc»  »t4itif» 
and  d(*:id  hliells.  It  inhabits  all  d«'pths  d(»wn  to  fiirty  fath- 
om*«  lit  liniM.  At  Kjistptirt,  (irand  .Mrnan,  and  other  if«Uiida 
at  the  mouth  (»f  the  Hav  of  Kun<lv,  when*  the  enonmmii  titlm 
lt*uv(*  i*x|N»s4*d,  at  low-water,  a  wide  zone,  unusual  fa4*iltticii 
nw  ntronltMl  for  obtaining  all  sort.n  of  nin*  and  curioua  nu^ 
line  prmluetioiis,  which,  on  other  {mrts  of  the  coast,  cmn  be 
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obtained  only  by  dredging  in  deep  water.  On  these  shores 
the  two  large  SolasterSy  or  Starfishes,  with  ten  or  twelve 
rays  and  beautiful  colors,  together  with  several  other  rare 
Starfishes,  the  Daisy  Serpent  Star,*  the  many-armed  Basket 
Fish,f  several  large  and  curious  Holothurians,  the  elegant 
Alcyonium,  the  much-sought  Terebratula,  many  curious  and 
beautiful  Ascidians,  among  which  the  Cynthia,^  or  *^Sea 
Peach,'*  is  one  of  the  finest,  and  a  great  variety  of  rare 
shells,  may  all  be  obtained  at  low-water,  during  the  extreme 
tides,  together  with  a  great  abundance  of  the  three  Actinias 
above  described.  The  Red,  like  the  Star  Sea-anemone, 
loves  best  the  fissures  and  crevices  of  the  rocks  and  ledges, 
that  are  thickly  overgrown  with  fuci  and  other  sea-weeds, 
which  furnish  a  complete  protection  to  the  animals  nestling 
among  the  rocks.  Even  among  the  lofty  wharves  of  East- 
port  there  are  ledges  in  the  crevices  of  which  hundreds  of 
these  Anemones  may  be  found. 

The    White-armed   Sea-anemone y^  unlike  the  three  pre- 
ceding species,  is  as  yet  unknown  except  along  the  southern 
coasts  of  New  England,  upon  the  shores  of  Long  Island 
Sound,  and   near   New  York  City.     This  Actinia  is  more 
nearly  related  to  the  Fringed-anemone  than  to  the  others,  and 
like  that  has  slender  tentacles,  and  loop-holes  along  the  sides 
of  the  body,  out  of  which  threads  of  stinging  darts  issue, 
which  are  lacking  in  the  two  last  species.     But  this  is  a 
smaller  and  more  delicate  kind,  seldom  growing  more  than 
three  inches  high  and  one  in  diameter,  and  the  tentacles  are 
much  longer  and  not  so  numerous.     The  body  is  of  the  same 
texture  from  base  to  summit,  and  the  edge  of  the  disk  is  not 
thrown  into  undulations,  or  "frilled."     Its  colors  are  usually 
light-yellowish,  or  flesh-colored,  and  translucent,  while  the 
^^entacles   are   usually  white.     It   lives   most  commonly  at- 

*  OphiapholU  bettis  Lyman.    Plate  6,  fig.  12. 
\AairophyUm  AgasHzii  Stimpson. 
X  CifnikiapyfiformU  Rathke. 

f  Sagariia  Uucolena  Verrill.    Proceedings  of  Boston  Society  of  Natural  History,  Vol. 
-^X)  p.  836.  1806* 
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tachcd  to  the  aiidcr  side  of  boulders  tliat  have  a  i 
heneHth  tliein,  and  h  wvll  adapted  to  the  nquai-iiim,  vrheri 
very  soon  bpcumes  perfectly  at  home,  and  cxpundfl  aln) 
constantly.  Inhabiting  the  same  region  with  thia  ther< 
another  more  rare  species  of  Sagartia,*  whieti  is  dullo 
color  and  less  graceful  in  form,  which  lives  buried  up  tO;! 
tentacles  in  gravel. 

Besides  the  species  already  described,  there  are  sew 
others  that  arc  less  conspicuous,  which  inhabit  the  \ew  I 
laud  coast,  several  of  which  live  buried  in  sand  or  mud, 
many  worms,  and  only  protrude  their  tentacles  at  tbo  I 
&ce,  These  kinds  are  usually  long  and  slender,  and  < 
at  the  base  instead  of  having  a  flat  adhesive  disk.  Fu 
southwaixl  on  the  Carolina  coast  there  are  several  i 
peculiar  species,  some  of  them  Iwautifully  colored,  and  i 
several  species  of  true  corals,  the  animals  of  which  elow^ 
resemble  the  Sca-ancmones  in  structure  and  habits.  One 
pretty  species  of  coral  t  is  even  found  on  the  southern  coast 
of  New  England.  This  is  found  just  below  low-water  mark, 
encrusting  stones  and  shells,  and  forming  little  irregular 
masses  of  coral,  covered  with  star-like  cells  or  cups,  which 
are  about  an  eighth  of  an  inch  across.  The  polyps,  which  in 
life  rise  above  these  stellate  cups,  are  colorless  and  ahuuKt 
transparent,  i-escmbling,  in  nearly  all  rcs|)ect8,  miniatn 
Actinias.  This  coral  lives  well  in  confinement,  and  fiH 
readily  upon  bits  of  oyster,  in  the  same  manner  as  the  ! 
anemones. 


THE    MARINE    AQUARIITM. 


Btir  at  any  glass-shop  a  cylindrical  glass  jar,  some 
inches  in  diameter  and  ten  high,  which  will  cost  you 
three  to  four  shillings ;  wash  it  clean,  and  till  it  with  eli 

Descrihied  wltb  (ho  prccolhig  (pvolea 
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salt-water,  dipped  out  of  any  pool  among  the  rocks,  only 
looking  first  to  see  that  there  is  no  dead  fish  or  other  evil 
matter  in  the  said  pool,  and  that  no  stream  from  the  land 
runs  into  it.  If  you  choose  to  take  the  trouble  to  dip  up  the 
water  over  a  boat's  side,  so  much  the  better. 

So  much  for  your  vase ;  now  to  stock  it.  Go  down  at  low 
spring-tide  to  the  nearest  ledge  of  rocks,  and  with  a  hammer 
and  chisel  chip  off  a  few  pieces  of  stone  covered  with  grow- 
ing sea-weed.  Avoid  the  common  and  coarser  kinds  (fuci) 
which  cover  the  surface  of  rocks ;  for  they  give  out  under 
water  a  slime  which  will  foul  your  tank;  but  choose  the 
more  diBlicate  species  which  fringe  the  edges  of  every  pool 
at  low-water  mark ;  the  pink  coralline,  the  dark  purple  rag- 
ged dulse  {Rhodymenia) J  the  Carrageen  moss  {Chondrua)^ 
and,  above  all,  the  commonest  of  all,  the  delicate  green 
Ulva,  which  you  will  see  growing  everywhere  in  wrinkled 
fan-shaped  sheets,  as  thin  as  the  finest  silver  paper.  The 
smallest  bits  of  stone  are  sufiicient,  provided  the  sea-weeds 
have  hold  of  them  ;  for  they  have  no  real  roots,  but  adhere 
by  a  small  disk,  deriving  no  nourishment  from  the  rock,  but 
only  from  the  water.  Take  care,  meanwhile,  that  there  be 
as  little  as  possible  on  the  stone  beside  the  weed  itself. 
Especially  scrape  off  any  small  sponges,  and  see  that  no 
worms  have  made  their  twining  tubes  of  sand  among  the 
weed-stems ;  if  they  have,  drag  them  out,  for  they  will 
surely  die,  and  as  surely  spoil  all  by  sulphm*etted  hydrogen, 
blackness,  and  evil  smells. 

Put  your  weeds  into  your  tank,  and  settle  them  at  the 

bottom,  which  last  some  say  should  be  covered  with  a  layer 

of  pebbles ;  but  let  the  beginner  leave  it  as  bare  as  possible, 

for  the  •pebbles  only  tempt  cross-grained  annelids  to  crawl 

under  them,  die,  and  spoil  all  by  decaying;  whereas  if  the 

bottom  of  the  vase  is  bare,  you  can  see  a  sickly  or  dead 

inhabitant  at  once,  and  take  him  out  (which  you  must  do) 

instantly.     Let  your  weeds  stand  quietly  in  the  vase  a  day  or 

't^wo  before  you  put  in  any  live  animals ;  and  even  then,  do 
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not  put  any  in  if  tlio  water  does  not  appc>ur  |>erfectly  dear ;  Imt 
lift  out  the  weeds,  uiid  renew  the  water  en*  you  n*]>biet*  th«*in. 

Now  for  the  live-stoek.  In  the  enuinieji  of  every  ruck 
you  will  find  MMi-aneniones  (Avtinur)  ;  and  a  dor.en  of  these 
only  will  l>e  enoujirh  to  eonvert  your  little  vase  into  tho  iimmI 
brilliant  of  livin<^  flower-ganlenH.  Thert^  they  hnwg,  upuu 
the  und(*rside  of  the  led<i:es,  appan*ntly  men*  nmndt^d  luiup* 
of  jelly  ;  one  in  of  a  dark  purple,  dotted  with  }rn*en  :  aiMitber 
(»f  a  rieh  eh<K*olate ;  another  of  a  delinite  (»live ;  un(»tber 
Vienna  -  vellow ;  another  all  hut  white.  Take  them  fnmi 
their  roek :  you  ean  do  it  easily  hy  Hlippin^  under  tlM*iii 
your  tin<rer-nail,  or  the  <»df^e  of  xx  |H»wter  spcNm.  Take 
ean*  to  tear  the  suekin;;  luise  as  little  as  |M)Nnihle  (tboujcfa 
a  small  rent  thev  will  darn  for  thenisi>lv(»s  in  a  few  dav** 
easily  en(»u<rh),  and  <lrop  them  into  a  Imsket  of  wet  sen* 
weed  ;  wlH*n  you  ^*t  home,  turn  them  out  into  a  k\\A\  full 
of  water  and  leave  them  for  the  ni<:ht,  and  p>  tc»  h^nk  al 
them  t<>-m(irn>w.  What  a  elian<ri* !  The  dull  lunip^  of  j«*lly 
have  taken  root  and  flowered  duriu<:  the  ni;;ht,an«l  your  «li.'4i 
is  tilirtl  from  sith*  to  side  with  a  hou<|Uet  of  ehrysiuithrmuiiui. 

I^'t  vour  Artinia*  stand  for  a  dav  <»r  two  in  the  di<»h,  aii«l 
then  pi('kin«r  out  tht*  liv(*lirst  aii<l  handsomest,  detaeh  them 
onet*  mure  from  thfir  hold,  drop  them  int(»  your  vom*,  ri;Hu 
them  with  a  l»it  of  stick,  so  that  the  suckin;:  luise  ii»  tlowii* 
wanU,  and  leave  them  to  themM'lv(\H  thencM*forth. 

Arthud  /)ifinf/iu.H*  v«»u  uiav  tiud  adlu'riu;;  to  fn*sh  ov«»teni 
in  any  dnMlirrr  <»r  tra\\lrr*s  ^kit^,  a  len<^hene<l  ma.**s  of  olivr, 
palr-n»Hf,  <»|-  huow-whiti*  jelly.  The  ros4»  and  the  while  arr 
th«'  m<»n*  iM'autit'ul :  th<»  very  maid(*n-(|ut*rns  o(  all  thr  U-aii- 
titui  triin*.  If  vou  find  onr,  rlrar  the  shell  cm  whieh  it 
irrowH  (»f  evcrvthin;r  ^'\>^*  (v«»u  mav  Kavr  the  ovMi  r  in«iJe 
if  you  will),  and  watih  it  expand  under  wat4*r  into  n  turtle- 
lowed  tiuwer,  furreil  with  imiunieral>le  delieate  tentaeuU;t 
and.    in  the  eentre,  a  mouth  of  tla*  lunsi  brilliant  onue't*; 

*  «*fi  <.u'  -hMrf*  II  I*  rjiri'l)  nirt  Willi      It  ir«riulilrii  .1.  ii»ijry«iM/ii  vrrjr  rk»«cly  — Ki4l 

•  ««.•.•  i..i«M'a  \i|iiAriiiin.  l*lalc  >,  p.  IM. 


allogcthcr  vm  of  the  lovc-livBt  gvais,  ill  Uii>  opinion  of  Mm 
who  writrs,  with  wbicli  it  hiis  pk-uscd  God  lo  hedcck  hia 
l«wer  wiirUl. 

But  yoa  will  wiint  more  than  those  nufmoni's,  lioUi  foi- 
rnnr  own  amuKcnKiut  ami  Ihr  heiilth  of  your  tuiik.  Micros 
cojHc  Miiiniils  will  breed,  and  will  also  die ;  and  you  need  for 
Uma  sm-h  scavcH^ers  ns  our  fri«iid  Squinado.  Turn,  Uien,  « 
few  stoapH  which  lie  piled  on  each  other  at  extreme  low-water 
nuric,  and  five  minutes'  search  will  give  you  the  very  animal 
you  waat, — II  little  crab,  of  a  dingy  rusei-t  hIkivc,  nud  on 
the  underside  like  smooth  porcelain.  His  b:ick  is  quite  flat, 
utd  Mi  are  hi»  lar^  angular-fringed  claws,  which,  when  he 
tM»  them  up,  lie  in  the  same  plane  with  hid  shell,  unil  tit 
nnlly  into  its  edges.  Compact  little  rogue  thut  be  is,  made 
c«)>rci»lly  for  ftidcltng  in  and  out  of  cracks  and  ei'iinmeH,  he 
curies  n-itli  hiui  $iieh  an  np]»initus  of  ooiiibs  and  l)nii<liV8  as 
Xwioror  Floris  never  dreamed  of,  with  which  he  sweeps  out 
cjf  the  sen-wiitcr  at  every  moment  shoals  of  minute  animal- 
caic«.  fflnd  sucks  them  into  his  tiny  mouth.  Mr.  Gosse  will 
tell  yoa  more  of  this  marvel,  in  his  Atiuurinm,  p.  48. 

Next,  your  sea-weeds,  if  they  thrive  ns  they  ought  to  do, 
"^•111  BOW  their  minut«  siwres  in  millions  around  them ;  and 
itieie.  as  they  vegetate,  will  form  a  green  tilni  on  llic  inside 
>f  lli«  glass,  si>uiling  your  prosiKJct ;  yon  may  rub  it  off  for 
^"•jureclf.  if  you  will,  with  a  rag  fastcued  to  a  stick,  but  if 
.>~*<ii  wish  at  oDce  lo  save  yourself  trouble,  and  to  see  how 
•■li  emer^ricie*  in  Nature  are  provided  for.  yon  will  set 
•-brw;  or  four  live  shells  to  do  it  for  you,  and  to  keep  your 
»ulMqDeous  lawn  close  m<'wn. 

That  lii«t  woni  is  no  figure  of  s|)eech.  Look  among  the 
**«l»  of  sea-weed  for  u  few  of  the  bright-yellow  or  green  sea- 
'^twls.  For  the  present,  they  will  only  nibble  tl»e  green 
**tw,  but  when  the  titra  of  young  weed  begins  to  form,  you 
■*ill  tc«  it  mown  off  every  moriiitig  as  fast  as  it  grows,  in 
'Wh  fieioi circular  sweeps,  just  as  if  a  fairy's  scythe  had  been 
*t  wQtk  during  t)ie  ntght. 
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And  a  scytlip  has  been  at  work ;  none  other  ( 
tongue  of  tlic  little  shell-fish  ;  a  (IcBcription  of  its  extr 
narv  mechanism  (too  long  to  quote  here,  bat  which  i 
worth  reading)  may  bo  funiid  in  Gossw's  Aquariitm,  ; 

Api-awn  or  two,  nnd  ii  few  minute  atnrKsh,  will  iiu 
oquniium  compleU^' ;  though  you  may  add  to  it  endlciM 
one  glance  at  the  salt-water  tanks  of  the  Zoological  Ot 
and  the  strange  and  beautiful  fonus  whioh  they  coutail 
prove  to  you  sufficiently. 

Von  have  two  more  enemies  to  guard  against, 
heat.    If  the  eurtace  of  the  water  becomes  clogged  v 
the  communication  between  it  and  the  life-giving  oxi 
the  air   is  cut  off;  and  then  your  animals  iirc  Habtc  t 
for  the  very  same  reason  that  lish  die  in  a  pond  n 
long  frozen  over,  nnlesB  a  hole  be  broken  in  the  ice  t 
the  air.     You  must  guard  against  this  by  occasional  i 
of  the  surface  (it  should  be  done  once  a  day  if  possible)] 
by  keeping  on  a  cover.    A  piece  of  muslin  tied  over  v 
but  a  better  defence  is  a  plate  of  glass,  raised  on  wir 
half-inch  above  the  edge,  so  as  to  admit  the  air. 
sure  that  a  sheet  of  brown  paper  laid  over  the  vaso  18 
best  of  all,  because  that,  by  its  shade,  also  guards  u 
next  evil,  which  is  heat.     Against  that  yon  mustg 
putting  a  curtain  of  muslin  or  oiled  pajjer  lietween  I 
and  the  suu,  if  it  be  very  fierce,  or  simply  (for  sitB 
pedients  are  beat)  by  laying  a  handkci-chief  over  tt 
heat  is  past.     But  if  you  leave  your  vase  in  a  sunny  ' 
long  enough  to  let  the  water   get   tepid,  all    is    ovfTfl 
your  pets.     Half  an  hour's  boiling  may  frnstriite  the  e 
weeks.     And  yet,  on  the  other  hand,  light  you  mus 
and  you  can  liardly  have  too  much.     Some  animals  c 
prefer   shade,  and   hide   in   the   darkest  crannies; 
them,  if  your  aquarium  is  large  enough,  you  must  p 
shade,  by  arranging  the  bits  of  stone  into  pilea  and  i 
But  without  light,  your  sea-weeds  will  neither  I 
keep  the  water  sweet.     With  plenty  of  light  yoi 
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to  quote  Mr.  Gosse  once  more  (p.  259),  "'thousands  of  tiny 
globules  forming  on  every  plant,  and  even  all  over  the 
stones,  where  the  infant  vegetation  is  beginning  to  grow ; 
and  these  globules  presently  rise  in  rapid  succession  to  the 
Burfiice  all  over  the  vessel,  and  this  process  goes  on  uninter- 
ruptedly as  long  as  the  rays  of  the  sun  are  uninterrupted. 

''Now  these  globules  consist  of  pure  oxygen^  given  out  by 
the  plants  under  the  stimulus  of  light ;  and  to  this  oxygen 
the  animals  in  the  tank  owe  their  life.  The  diflcrence  be- 
tween the  profusion  of  oxygen-bubbles  produced  on  a  sunny 
day,  and  the  paucity  of  those  seen  on  a  dark,  cloudy  day,  or 
in  a  northern  aspect,  is  very  marked."  Choose,  therefore,  a 
south  or  east  window,  but  draw  down  the  blind,  or  throw  a 
handkerchief  over  all  if  the  heat  become  fierce.  The  water 
should  always  feel  cold  to  your  hand,  let  the  temperature 
be  what  it  may. 

Next,  you  must  make  up  for  evaporation  hy  fresh  water. 
A  very  little  will  suflSce,  as  often  as  in  summer  you  find  the 
wftter  in  your  vase  sink  below  its  original  level,  and  prevent 
the  water  from  getting  too  salt.  For  the  salts,  remember, 
do  not  evaporate  with  the  water,  and  if  you  left  the  vase  in 
ibe  sun  for  a  few  weeks,  it  would  become  a  mere  brine-pan. 
^Ftom  KingsUy's  OtaucuSj  or  the  Wonders  of  the  Shore. 
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sea-side  readers  may  simply  shrug  their  shoulders  in 
JSa^fust  at  the  prospect  of  becoming  acquainted  with  crea- 
torea  unfortunate  enough  to  possess  a  few  ^'poor  relations," 
i    lAio  have  brought,  either  by  their   uncanny  looks  or  disa- 
greeable habits,  disrepute  upon  the  whole  class  of  worms. 
YTe  wish  ta  put  in  a  plea  for  the  worm.     Hear  our  evidence. 


268 


A  FEW  SEA-VOBU8. 


look  lit  H  few  specimens  of  this  much-nbused  r      

story  of  their  life,  their  strange  manner  of  tucroasu^^ 
tiiilato  consux,  nod  judge,  yo  sea-side  loiterers  of  the  Worm'* 
place  iu  society.  We  are  not  levellers.  A  womiV  a  vnm, 
a.  lulistei-s'  a  lobster,  and  a  bees'  a  boo ;  and  they  arc  not 
convertible  terms.  The  earth  is  made  more  IxuiuUfal  lij 
bees  and  the  myriads  of  insects,  for  without  Ibeir  lud.  m 
polleo  gatherers,  in  fertilizing  Hawci-s  mid  "ectliug"  fruit, 
the  world  would  be  a  poor  sojnuruiiig  {iliue  f'lr  that  uuuUif. 
tied  and  uneasy  animal  who  gives  alt  other  animoU  njunCi. 
What  would  a  iish-murket  be  without  lobsters  and  cnlH, 
who,  with  their  thousand  allies,  the  shrimps,  scn-SoHtiud 
barnaicles,  are  the  scavengers  of  the  sea?  But  with  all  tbme 
there  is  a  void  which  worais  can  only  fill.  How  could  OM 
Neptune  thrive  without  the  Nereids,  the  Nnides,  nud  tlM 
Ainphilrites  to  adorn  his  halls,  deftly  sweep  the  floors  of  liii 
palaces,  and  in  a  thousand  ways  b«^>Autify  and  ciiricb  hia 
dom:uQ  by  their  silent,  unobtrusive  ministry? 

An  hour's  search  among  the  tidal-jxKils  and  roi-k*  at  loir- 
water  mark,  will  give  us  ample  material  for  u  few  tDOincfltf 
discourse.  We  turn  over  a  stone  half-buried  in  the  mut, 
and  in  the  wealth  of  life  there  shelt<?red,  behold  strange* 
crawling,  leech-like  worms,  of  livid  flesh-color,  or  darb.. 
green  or  blood-red,  and  usually  long  airtl  narrow,  and 
the  power  of  indefinitely  extending  their  bodieit  wticn 
aeai'cb  of  food  or  actually  taking  it.  Tliero  are 
species  of  Flat-worms  and  Ncmertcans  which  glido 
over  the  sniface.  They  avc  smooth,  round  or  Oattcnnl-^ 
pointed  at  each  extremity,  and  it  is  witli  dithciilty  that  U 
head  can  be  distinguished  from  the  tjiil,  as  the  iiiutiih  u 
minute  slit  ou  the  under-side  of  the  head,  and  the  eyt 
(almost  the  simplest  kind  of  eye  known)  are  oftc; 
The  body  is  not  divided  into  joints,  or  rin^,  whilK  it  l 
capable  of  great  extension.  Charles  Iviugsley.  in  his  "Gtu^ 
cus,  or  the  ^Venders  of  the  Shore,"  has  gra| 
this  properly  in  a  Keniertean. 
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^  There  lies  an  animal  as  foul  and  monstrous  to  the  eye  as 
'hydra,  gorgon,  or  chimiera  dire/  and  yet  so  wondrously 
fitted  to  its  work,  that  we  must  needs  endure  for  our  own 
instruetion  to  handle  and  to  look  at  it.     Its  name  I  know 
not  (though  it  lurks  here  under  every  stone),  and  should  1>e 
glad  to  know.     It  seems  some  very  Uow'  Asearid  or  Plana- 
rian  worm.     You  see  it?    That  black,  shiny,  knotted  lump 
among  the  gravel,  small  enough  to  he  t^iken  up  in  a  dessert- 
Bpoon.     Look  now,  as  it  is  raised  and  its  coils  drawn  out. 
Three  feet — six — nine,  at  least ;  with  a  capability  of  seem- 
ingly endless  expansion :  a  slimy  tape  of  living  caoutchouc, 
some  eighth  of  an  inch  in  diameter,  a  dark  chocolate-black, 
with  paler  longitudinal  lines.     Is  it  alive?     It  hangs  helpless 
and  motionless,  a  mere  velvet  string  across  the  hand.     Ask 
the  neighboring  Aimelids  and  the  fry  of  the  rock-iishes,  or 
put  it  into   a  vase  at  home,  and  see.   .  It  lies  motionless, 
trailing  itself  among  the  gravel ;   you  cannot  tell  where  it 
begins  or  ends ;  it  may  bo  a  dead  strip  of  sea-weed,  Iliman" 
Hwiia  lorea   perhaps,   or  Chorda  filum;   or  even  a  tarred 
string.     So  thinks  the  little  fish  who  plays  over  and  over 
ft,  till  ho  touches  at  last  what  is  too.  surely  a  head.     In  an 
ioBtant  a  bell-shaped  sucker  mouth  has  fastened  to  his  side, 
■fo  another  inst:uit,  from  one  lip,  a  concave  double  proboscis, 
jWt    like   a  tapir's  (another  instiuice  of  the   i-epetition  of 
Ibmas),  has  clasped  him  like  a  finger;  and  now  begins  the 
•truggle:  but  in  vain.     He  is  being  'played'  with  such  a 
&t^ing-line  as  the  skill  of  a  Wilson  or  a  Stoddart  never  could 
invent;  a  living  line,  with  elasticity  beyond  that  of  the  most 
delicate  fly-rod,  which  follows  every  lunge,  shortening  and 
lengthening,   slipping   and   twining  round   every   piece   of 
gravel  and  stem  of  sea-weed,  with  a  tiring  drag  such  as  no 
Bigfahmd  wrist  or  step  could  ever  bring  to  bear  on  salmon 
or  on  trout.     The  victim  is  tired  now ;  and  slowly,  and  yet 
dexterously,  his  blind  assailant  is  feeling  and  shifting  along 
his  side,  till  he  reaches  one  end  of  him ;  and  then  the  black 
lips  expand,  and  slowly  and  surely  the  curved  finger  begins 
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packing  him  cud- foremost  dowu  into  Uio  ^ullot,  wlu^  i» 
sinks,  inch  by  inch,  till  the  swelling  which  mai'ks  hi«  ptwv 
ie  lust  among  the  coils,  and  be  is  probiihly  macerated  li»i 
pull)  long  before  be  baa  reached  the  opjKisite  i'xtreinity  of 
bia  ciivo  of  doom.  Once  sufo  down,  the  bliu-k  munlcrer 
slowly  contmctA  again  into  a  knotted  heap,  and  Hee,  like  i 
boa  with  a  stag  ineidc  him,  motionless  and  bWt." 

lint  wo    will    leave   these    lesser   lights   among   civofihi; 
thingi^  and  tutroduco  to  tbo  reader  a  singular  and  beautiful 

Figi.  creature  (Fig.  1),  which  wt;  tirst  <!»• 

covered  just  below  Iow-wat«r  murk  uu 
the  coast  of  Maine,  but  wliich  hai*  Ixta 
found  by  some  members  uf  thi"  Esses 
Iimtitutc  on  the  piles  of  Beverly 
bridge,  a  rich  hunting-ground  for  m*- 
riiic  zoologists.  It  is  about  an  iidi 
and  a  half  long,  rather  stout  in  its  pro- 
portions, and  of  a  delicate  palv-grMi 
mottled  with  a  livid  tint,  and  with  ir- 
regularly scattered  bkckish  *\iiU  And 
jiatcbes.  When  at  rent,  one  might  \n 
readily  excused  if  on  a  casual  glance  he  should  mistake  tlie 
tail  for  the  bead,  but  when  it  glides  slowly  forwards,  it  pro- 
ti-udes  a  soft,  somewhat  irregularly  conical  hcntl,  which  k 
capable  of  great  extension,  as  at  one  moment  it  looks  likt 
nothing  at  all,  and  in  less  than  another  like  a  verititl>lA  heii. 
Its  eyes  arc  little  dark  specs  arranged  in  two  A  shajwd  Uaw. 
A  little  behind  the  eyes  are  given  off  a  great  prnfuaiiw  tt 
long  hair-like  feelers,  which  curl  around,  and.  wUmt  ol  nrt. 
almost  completely  envelope  its  whole  body.  When  it  moVM. 
the  long  pale  feelers,  centred  with  a  line  of  delicate  rud,  di^ 
along  after  it,  and  perhaps  aid  the  worm  in  its  very  ikiff 
gliding  motion. 

Another  worm,  quite  interesting  in  it«  habits,  is  the  llu*- 
torrbasa,  or  Blood-drop.      We  found  it  ii]  company 
preceding  worm  just  below  low-w.itv-r  murk. 


A  FEW  SCA-WDBKB.  271 

AViiile  luokiii^  over  the  rt-aiilts  of  iin  hour's  search  among 

Luiuiimrm  or  Devil's   Aprons,  we  noticed  aniuiig   the 

9  wliKt  WU3  apparently  a  drop  of  blood.     Placing  it  in  a 

«r,  it  soon  iiiovod  imd  slowly  stccti-hed  out  a  few  feelers 

"Unequal  length,  fjistened  the  biilgiug  ends  in  front  of  it. 

thus  anchored  by  the  sucker-like  swollen  ends  of  tlie 

uiles,   drew  itself  along,  slowly  travelling  rig.t. 

(und  its  prison.     Our  figure  {:i)  i-opreseuts  I 

w'lce  its  uiitural  size.     The  heiid  and  tenta-  | 

I  ore  of  u  paler  red  tlnin   (he  rest  of 

ly,  along  each  side  of  which  is  a  row  of  I 

ir(  bristles,  whieli  aid  it  in  moving  in  itiid  | 

(   of   its    little  rudely  constructed    tube 

jkiclea  of  sand,  for  we  soon  found,  that,  like  th<.^  Tcn-belln, 

juried  itself  in  the  sand,  leaving  only  the  feelers  exposed. 

Idooy  wonus  dwell  iu  tubes,  where  their  soft  bodies  are 

fiected  from  prowlhig  crabs  and  flesh-eating  snnils.     Such 

I.  tiie  Serpuliis,  which  secret^  a  limestone  sliell  Btting  to 

I  body,  and  usually  curved  like  a  ram's  horn,  while  the 

MS  of  the  8abella,  a  lieautiful  worm,  is  leathery,  or  sonie- 

)  horny.     An   example  of  the    latter  is  the   case  of  a 

Spiocba-'topterns  (If  the  reader  will  excuse  the  length  of  the 

name,  no  fault  of  the  worm  however),  fragments  of  which 

ive   have  dredged  at  a  great  depth,  over  fifty  fathoms,  in  a 

deep  fiord  on  tlte  coast   of  Labrador,  aud  which  has  been 

found  on  the  coast  of  JS'orway  hy  Professor  M.  Sars,  over  a 

foot  in  length  and  not  a  tenth  of  an  iuch  iu  diameter.     The 

Ainjihitrite  cirrata  (Fig.  3)  is  a  curious  tulw-dwcller.     We 

luive  dredged  it  abundantly  in  the  liarbor  of  Eiistport,  Alaine, 

lat  spot  favored  by  fogs,  cold  storms,  and  icy  sca-curienls, 

^re   the  temperature  of  the   laud  and  sea  so  nearly  agree 

,  low  spring-tides  reveal  a  wealth  of  life  which  in  Icas- 

I  spots  ai-c  hid  far  below  low-water  mark,  and  can  Iw 

>nly  by  that  uncertaiu  means,  the  dredge. 

Dnr  %ure,  copied  from  ISIaliugren's  (a  Swedish  natiu^list) 

lent  woi'k  on  the  worms  of  the  Polar  sea,  relieves  us  from 
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giving  a  long  doscription  of  this  interestiug  worm.  On  ^ 
removed  from  its  long  flexible  tube  of  mud,  it*t  thick  I; 
seen  to  consist  of  seventy-fivo  to  eighty-five  rings, 

Fib  J  [>rofufli< 

I  lonjUT  tftit 
I  mid  a  I 
I  short  bn 
r  gills, 
I  the  heiid  j 
I  bind  whl 
short  t 
I  t^nttene^H 
olrs,  fnitn-*!! 

I  Ofwllirh  -prill;' 
fine  I'l-Ullr, 
I  th:it.  aide  lliv 
iinl  ill  nii'Ji- 
•  in  niid  uul 
its  case. 
I  Theru  is  alw 
I  iiiiother  row  of 
I  Hnttened  tuhtr- 
cles  along  Ihti 
whole  lengtii 
I  of  the  body. 
Tbetie  ttibentn 
IH-obnbly  ent* 
'  i>K'  the  aninul 
to  keep  Broily  within  its  tube,  mid  when  t-ontrticted  allow  U 
to  move  partially  out  of  it. 

"We  observed  several  teutacles  which  had  been  accidui" 
tally  torn  off,  wriggling  about  the  saucer  as  if  netuslly  lirii^. 
Lewes  (Sea-side  Studies,  p.  59)  found  that  they  n-ldMd 
the  power  of  motioii  for  six  days.  But  ^liould  niany  of  tbett 
feelers  be  cut  off  our  Terebclla,  or  Araphitrito,  would  I 
be  ablo  to  reproduce  them,  and  not  only  this,  but  it  li 
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power,  according  to  Lewes,  of  throwing  off  another  indi- 
Tidual  like  itself,  by  a  process  analogous  to  the  budding  of 
leaves  on  a  plant.  But  let  us  hear  Mr.  Lewes  himself  speak  : 
•*No  one,  I  believe,  has  j^et  recorded  the  fact  of  the  Tere- 
bclla  multiplying  itself  by  the  process  of  gemmation,  which 
is  known  to  occur  in  tlie  case  of  some  other  Annelids, — such 
as  the  iViiM,  the  SylUs^  and  the  MyHana.*  When  the  ani- 
mal reproduces  by  this  budding  process,  it  begins  to  fonn  a 
second  head  near  the  extremity  of  its  body.  After  this  head 
other  segments  are  in  turn  developed,  the  tail,  or  final  seg- 
ment, being  the  identical  tail  of  the  mother,  but  pushed 
fom'ard  by  the  young  segments,  and  now  belonging  to  the 
child,  and  only  vicariously  to  the  mother.  Li  this  state  we 
have  two  wonns  and  one  tail.  It  is  as  if  a  head  were  sud- 
denly to  be  developed  out  of  your  lumbar  vertebnej  yet  still 
remain  attached  to  the  colunm,  and  thus  produce  a  double- 
headed  monster,  more  fantastic  than  fable.  Or  suppose  you 
were  to  cut  a  caterpillar  in  half,  fashion  a  head  for  the  tail 
half,  and  then  fasten  this  head  to  the  cut  end  of  the  other 
half, — this  would  give  you  an  imago  of  the  Syllis  budding. 
But  in  some  worms  the  process  does  not  stop  here.  What 
the  mother  did,  the  child  does,  and  you  may  see  at  last 
six  worms  forming  one  continuous  line,  with  only  one  tail 
for  the  six.  The  tail  indeed  is  the  family  inheritance ;  but 
reversing  the  laws  of  primogeniture,  it  always  descends  to 
the  j'^oungest.  Such,  in  a  few  words,  is  the  budding  of 
annelids.  I  omit  differences,  and  many  curious  detjiils,  (mly 
desirinir  to  fix  the  reader's  attention  on  the  cardinal  fact. 
The  separation  finally  takes  place,  and  then  we  perceive  the 
children  and  gi-andchildren  are  not  quite  the  same  as  their 
ancestor.  The  fact  has  not  been  observed  at  all  hitheito 
in  the  <rroup  of  annelids  named  Tuhkola;  yet  two  of  my 
TerebellcB  gave  me  a  sight  of  it.  The  first  died  before  the 
sepanition  took  place.     The  second,  after  a   day  or  two's 


*  For  an  ncconnt  of  this  mode  of  rcprndurtion  in  worms,  see  Clark's  "MlDd  in  Na- 
tupc,"  published  by  D.  Appleton  A  Co.,  New  York. 
AMEli.  natx:ralist,  vol.  II.  35 
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captivity,  separated  itself  from  its  appondix  of  a  b 
seemed  nil  the  livelier  for  the  loss  of  n  juvenile  * 
been  litemlly  in  thnt  ooiidition  of  'buiij^iiig  to  it«  i 
tjiil,'  whieh  1  have  lieard  applied  iu  metaphorieal  ! 
amnl)   lioya  anxious  to  Ite  witli  their  mothei-s.     ' 
one  only  lived  four  days." 

Another  tube-dweller  is  the  Pectinaria  (Fig.  4, 
/ii/j}erborea  of   Malmgren,  and   its   slightly    curved    conlw'" 
f^.i.  tuhe),  which  IS  fuund 

on  our  coast  in  deqi> 
wiitiT,  nud  itj*  emirty 
tube  sonietiiaeS  nt  lov 
water.  So  far  aa  we 
I  are  awnre  it  ihK-*  not 
protrude  fjir  out  of  itt 
tube,  but  only  exhihib 
a  few  short  tviititclra 
I  and  a  pair  of  th«  moat 
brilliant  t;omt>-likeiet 
of  golden  brixtleii.  from 
twelve  to  fnurl*en  Id 
eudl  set.  It  U  from 
one  to  two  inehes  long, 
iind  its  slightly  eurTcd 
tube  is  made  up  of  lit- 
tle piiilieles  of  anud  tt> 
arranged  as  to  prnwiA 
s  smooth,  almost  shining,  surface  both  within  and  withtHK. 
We  have  dredged  this  s|>eeies  most  abundantly  in  deep, 
quiet,  muddy  bays,  where  it  feeds  on  lish-offal  thrown  fnim 
the  fishing  vessels.  It  grows  of  a  smaller  size  eoulhmml. 
and  is  Bcaruely  as  comuion  on  our  shores  as  in  the  wtk 
sens. 

But  the  most  brilliant  and  gorgeous  sea-worms  ax*  llw 
Keivids.  Dig  down  a  few  inehes  into  the  niud  between  tide- 
mark  and  you  will  speedily  turn  up  the  JVfn-i'i  ilenfiailitia  ut 
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^wpsoii,  A  cotnmou  worm  oq  our  shores.     In  this  worm 
bead  is  larger  and  more  distiiic^lly  sepHi-atcd  from  the 
-  of  the  body  than  in  the  others  wc  have  mcutioued,  and 
.  provided  with  two  pairs  of  eyes  and  aix  or  eight  piiirs  of 
idea,  while  along  each  side  of  the  hody  is  a  row  of  oar- 
feet,  expanding  above  into  ftnmd,  onr-like,  swimming 
^  an(]  furnished  heneitth  with  several  bristles  and  fleshy 
»unts   like  feelers.     The  whtilo  worm  is  radiant  with  all 
volors  of  the  rainbow  reflected  from  its  pearly  body. 
Some  of  these  Xereids  ui"0  of  enormous  size.     \Ve  have 
touud  in  the  Bay  of  Fiiiidy  portions  of  the  ^ereig  grandis  of 
^>m])son,  which  is  seventeen  inches  in  length,  and  an  allied 
'■•nji  {Eunice  yigmitea  Cuvier)  grows  in  the   Indian   Oceaii 
^  a  length  of  over  four  feet.     These  are  the  princes  among 
*onii»,  ranking  above  the  smaller  forms  by  their  superior 
I  "'Kcsud  organization,  and  their  rich  imperial  dress. 


REVIEWS. 


iR  THB  Sea-side — We  cnnnot  better  close  onr  sca-elde 

ITthe  NATtmAi.tsT  tliin  by  enuinerstltiii  ti  Tew  bookn  on  the  coid- 

*  of  the  scB-slile.     We  regret  tliul  more  has  not  been  done  (Or 

ir  lea-stdo  nniurallst  by  American  writers.    The  sbells  of  tb« 

9  of  Kew  Enfcland  Iiuto  been  (tescribi-d  bj  the  late  l>r-  Goald  la  bis 

9  or  Ma$sa(tha setts,  orlKlnall}'  publl»tic^d  b^  the  SUt«,  of 

new  edition  in  preparation,  to  be  illaetrated  with  an 

pof  flnl-claMi  wood  en^ravln^,  and  several  nthugraphic  iilates. 

t  hoped  that  till.'  Le^itilatare  will  see  flt  to  order  a  larjte  edition 

n  we  lean)  the  work  Is  not  to  be  stereotyped,  and  is  not  to 

I  mi  Kale,  pn bite,  libraries  only  being  supplied.     ODierwise,  the 

ikwOI  iiol  flUI  Litu  tbc  hands  of  naturalists,  the  hiture  ^neratiooa  of 

tl  will  be  ■mmbvn.'d  by  tliuusands.  irliere  they  can  now  be  counled  by 

arb«ndred.  IW  publication  of  Harris's  Injurious  Insects,  which  was 

I   and   Is   now   rapidly   selling,  acveral   editions  bnviug   been 

'^Ilct  off,  was  of  lucalculablc  advantage  to  the  State   froui   an   vduca- 

|4«n|  pohit  of  vluw.  and  the  HtereotyplnR  of  Uio  ni'w  edition  of  Gould's 

r^nlrbtstcs  Is  a  public  necessity.     If  ciirli  le;,'l!<lutor  Is  to  bavc  a  copy 
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rrpc  sratls,  pray  wh;  May  not.  naturalists  bave  tijo  right  to  pap 
Whotcrer  llie  jii-iec  tuny  bv,  for  a  copy? 

Oar  only  Iruly  populitr  buok  Is  "A  First  Lesson  In  Nntnrnl  HUtoiTfl 
Xettcn,"  prt'pnn'd  nndt-r  the  direction  of  Prori^nfor  Agiuctx.  anil  lllu- 
tratcd  witli  nuntonnia  wood-cuts.  Wltliln  n  compoMH  orHKlity-Km  ptjfr* 
Ate  pl(>ii»iint  tnlks  atmut  Sca-oni'mouiCH  luiU  Corals,  {'Jiral  Itceb,  IljrilR4df 
null  Jclljr-flslirs,  BtarllsIii'S  uihI  Si'n-iirrhhis.  A  more  nolUl  IhkiIe  nnd  fkll 
of  oelcntinc  novelllcii  Is  Mrs.  E.  R.  and  Mr.  A.  AeoasU' Sen—iilv  Stadlci, 
«  lioaDliruilj-  printed  and  Ulustmtod  vrork  an  IlydruItU  niuJ  JtHx-Ofiliai.— 
nn  Indispensablt:  linnd-lwi^k  to  tliuac  hvautlt^l  Ibnns.  Tbosv  two  wotb 
IVirtn  a  lltttng  liilrotluctlon  to  tlic  four  vnhiincs  of  Professor  .^gniute'  gnat 
work  on  the  Xatunil  Uistory  of  tlie  Uriltvit  States,  the  thlnl  and  toank 
volumes  of  which  are  oa  the  rodlatvd  uilmols  of  our  coast,  moatlj-  ,ma- 
prUins  the  Polyps  and  Jelly- lliihcs. 

Many  nf  these  &nd  other  marine  finlnials  aro  described  In  ProAMwr 
Clark's  "Mind  lu  Nature,"  a  work  whkb  every  stud<.'ut  of  nature  sbuali) 
rend.  It  contnlus  many  lllnstnitlons  drawn  by  Uie  fltclle  pencil  uf  Un 
author.  Professor  Tenney's  '-ZoOlo^  for  8chools"  contains  monyailDh 
rablc  wood-cuts  of  our  common  flBhea  and  murine  animals,  and  thU  work 
must  fco  Into  the  Itbrary  of  the  sca-sIde  tourist.  The  student  of  nwrlig 
loology  cannot  do  without  Dr.  Siimpson's  Marine  Invcrtehmics  of  drui 
Menan  (an  laland  lying  at  the  m<mth  of  the  Bay  of  Funily),  whkk  Hit 
published  by  the  Smithsonian  Institution,  whose  Contributions  M  ScImh 
also  contain  Harvey's  great  work  on  the  Sea-weeds  of  North  Amnhl, 
abundantly  illustrated  with  colored  plates  rcprcNcuttnf^oDr  martD«fl«& 
Numerous  other  papers  on  sea-oniraals  arc  scattered  thruuich  the  fio- 
cecdings  and  Memoirs  of  our  selenttflc  societies,  especially  thoM  tt 
CtiarlHS ton.  Philadelphia,  New  York,  NewBavcn,  Bostou,  Salcm,  aDdlVMl- 
Intnl.  The  lUostrnted  Catalogues  and  Bulletins  uf  tlie  Musenm  uf  Ow- 
paratlvo  Zodlugy  at  Cambridge,  are  also  Invaluable  to  tliose  who  wbbb 
study  these  animals  more  ihorou^thl;. 

Id  lieu  of  popular  American  books  there  arc  sererHl  English  wottoU 
he  recommouded-  The  nnlmola  th^y  describe  resemble  ours  In  hobll*. 
'  and  though  dlfltrlng  epcclflcally  from  those  of  our  coast,  tlir«c  boob  will 
nil  an  imporLtnt  vacancy  In  our  sea-sldc  literature.  -First  and  Ai^- 
most,  certainly,"  writes  Clwrles  Klngsley,  come  Mr.  Gosse's  booksi 
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BMUb  Al^  uid  to  the  dfw  edlltoD  or  PruAiuor  JulinitoD'i  Inriluiblc  BrJIUli  Zwplirlci.'' 

To  thete  we  laaj  add  "Quatrcragcs'Souvcnicrsof  ^Naturalist,"  a  fas- 
dnmtlng  work  hy  a  Arat-clnsa  obacrvcr,  on  the  animals  or  the  coast  of 
Fnnce  and  of  the  shores  of  the  Mcdltcrraaean,  nspubllshed  In  London. 


NATURAL  HISTORY  MISCELLANY. 


ZOOLOGY. 
iNfltCTS  LtviNO  IS  THE  Sri.— Insects  are  essentiatlj  eartli-tntaabittng. 
A  small  proportion  of  all  the  injects  live  In  fTcBh  water,  and  less  than  a 
hnndred  arc  known  to  Inhabit  the  sea.  Only  three  species  are  known  to 
Inliabit  the  sea  In  this  country.  A  year  ago  In  August,  while  dredgln);  In 
Salem  harbor,  we  detected  the  larvte  of  a  species  of  fly  living  on  the  float- 
Ins  eel-grasa,  and  apparently  living  on  the  vegetable  matter  collected  on 
Fi«.i<.        mi  FlfS- 


It  Xhe  twentieth  of  Sep- 
tember they  tronsformed  , 
to  pufxe  (Fig.  1 J  la,  tbn 
foot  <jr  the  larva),  and  on 
the  islnth  of  October  ap- 
peared the  fly  (Fig.  2,  male,  and  beneath,  head  of  the  female  wltta  simple 
Kutennat),  the  male  of  which  has  beautifully  i)octliiatrd  autennie,  and 
belongs  to  the  genus  Chlmiiomnt.     We  have  since  found  the  fUll-grown 
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Urra  living  In  abundaiicD  >t  low-WKter  mark  unions  ll>c  sreen  •■ 
ItttH  In  April.     They  iDU»t  have  liatchtd  IVniii  eggs  laid  In  tUe  w 

Anotbcr  Insect  (Fig.  S)  we  haru  tuuaii  law  lu  April  si  low-WM 
In  Cusco  Bay,  Maine,  and.  like  tbc  ClilronumuB.  Uvlug  Ul  tl 
Fig.  •.  weed.   It  lit,  prnb- 


T.  Cox,  from  whom  we  hare  received  speclmt-ns.  llvus  In  the  t 
brine  of  the  "Graduation  House."  at  the  Etinallty  Salt-waits,  C 
County.  Illinois.     Ur.  T.  d'OremleuU  lias  sent  it8  a  puparluni  l! 
ttoguUhablc  from  the  IIIIdoIs  one,  which  lie  lolU'fied  under  the  n 
on  the  shorex  or  Narragangett   Bnj;    so  that  wc 
bare  here  another  sea- Inhabiting  insect. 

We  figure  (»)  the  pupa  of  ErUtitlU,  or  Rat-tnlled 
lly,  which  la  found  with  the  E|)liydra,  at  the  Equal- 
ilj  Salt-works.    Mr.  Ilomce  Maun  has  found  im- 
mense nnmbers  of  a  similar  Insect  In  the  brlnj-  wat<.-rs  of  IM 
California,  and  It  la  not  improbable  that  some  of  these  COTIOIU  fl 
be  rbund  to  Inliabit  our  shores  between  tide-marks A.  8.  P, 

Dini^CTio.xB  FOK  roi.LEcnxG  THE  LowEii  Forms  op  M^IUXt  A 
— Tile  oolleotor  must  be  ocqnalntcd  with  the  fact  tlint  Ibo  aek  t 
ttnct  zones  of  animal  and  plant-life.     Thus,  between  high  nnd  tow 
mark  certain  species  occnr.     From   low-water  murk  to  lin«en  t 
another  set   Is  found  peculiar  to  that  zone.     Beyond  those  daptll 
zones  occur.    In  collcoHng  between  high  and  low-water  mark.  I 
lector  must  visit  the   different  kinds   of  shores.     Thus  a 
exposed  shore,  particular  attention  must  be  paid  to  the  pools  h 
tide;  those  iieureiit  low-water  mark  will  alwaja  hf  found  tli«!  I 
Having  selected   a   proper  pool  for  exundnatlon,  let  him  lie  da^ 
upon  the   meks,  llrst  toklug  a  survey  of  Uic   pool  before  dl»t 
Having  observed  or  coilceleil  what  free  swimming  animals  bt  cl 
may  then  lift  cnreftilly  i  in  order  not  to  rile  tlie  wnter}.  one  ttfii 
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loose  ftngmentii  of  rocks  that  possibly  cover  the  bottom,  and  examine 
their  lower  sarDnces.  Here  he  will  find  many  curious  and  interesting 
shells,  some  of  them  minute ;  the  brittle  starfish,  several  kinds  of  worms, 
and  above  all  those  elegant  sea-slugs,  little  animals  closely  allied  to  the 
snail,  only  having  no  shell.  Many  other  forms  will  be  found  in  such 
hannts  by  carefhl  searching.  On  these  rocky  shores  the  collector  should 
take  advantage  of  the  low  spring  and  fall  tides,  for  then  a  portion  of 
another  zone  of  animal  life  will  be  exposed  to  him,  and  he  will  find  many 
novelties.  Never  leave  a  stone  unturned  in  such  places,  for  marine  ani- 
mals are  proverbially  shy,  and  prefer  seclusion.  He  must  also  take 
advantage  of  the  heavy  storms  that  beat  upon  the  coast,  and  along  the 
beaches  after  one  of  these  storms  he  may  pick  up  many  rarities.  In  fact 
he  may  And  certain  species  washed  up  in  the  greatest  proAision,  that  he 
will  rarely  meet  with  at  other  times.  The  long  mud-flats  will  repay  him 
a  muddy  tramp  at  low  water,  for,  crawling  over  the  m^  or  buried  just 
beneath  its  snrfUce,  he  will  find  certain  moUusks  and  worms  peculiar  to 
such  places. 

One  of  the  richest  fields  for  collecting  near  cities  will  be  found  on  the 
piles  of  any  exposed  pier,  or  bridge.  We  mean  by  exposure,  a  structure 
that  stands  in  deep  water  where  the  ocean  has  more  or  less  direct  access 
to  it,  protected  at  the  same  time  fVom  the  heavy  wash  of  the  sea  by  some 
outlying  island  or  cape.  Let  him  take  a  small  boat,  and,  armed  with  a 
net  having  a  stout  wire  fhime  affixed  to  a  pole  ten  feet  long,  he  may 
drag  np  at  low  tide  ft'om  the  sides  of  the  piles  by  a  slow  raking  motion, 
a  perfect  harvest  of  sea-anemones,  sea-urchins,  starfishes,  shells,  crabs, 
worms,  and  a  legion  of  other  forms  that  will  keep  him  busy  for  some 
time. 

An  outfit  for  a  collector  is,  first  of  all,  a  basketftil  of  wide-mouthed 

bottles,  pickle  Jars  will  answer  the  purpose,  a  pair  of  forceps,  a  good 

pocket  lens,  unless  he  carries  it   in   his  head,   a   case-knife  to  detach 

certain  animals  IVom  the  rocks ;  a  few  little  pocket  vials  will  not  come 

amiss.    For  collecting  animals  beyond  the  limits  described,  the  collector 

must  possess  a  dredge,  the  simplest  form  of  which  is  a  triangle  made  of 

iron;  the  longest  side  sharpened  on  one  edge  to  act  as  a  scraper.    To  this 

iron  a  bag  of  netting  is  affixed.     Supplied  with  a  good  manilla  rope,  he 

mty  dredge  to  the  extent  of  his  line,  and  the  assemblage  of  animals  will 

be  quite  unlike  those  that  he  has  met  with  in  the  zones  mentioned  above. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Society  of  Natural  History,  Portland,  3fp.,  May  7.— The  rare  shell, 

jgeiix  multidentata,  before  known  only  by  a  few  specimens,  was  reported 

40    occurring  abundantly  In  a  wood  on  Capo  Elizabetli.    The  most  inter- 
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esttn^  event  of  the  meeting  was  the  presentation  of  a  Pteropod  (Clfoat 
barenlis),  a  marine  animal  of  the  arctic  seas,  which  has  bei*n  dlnoovered 
by  Mr.  C.  B.  Fuller  in  large  quantities  in  our  harbor.    This  animal  be* 
longs  to  a  division  of  the  MoUusca  called  Pteropoda,  or ''Wing-fooc,* 
from  the  swimming  appendages  which  resemble  the  organs  of  flight  of 
binls.    Only  six  species  are  known  to  occur  on  the  coast  lYom  the  arelte 
seas  to  Georgia.    They  are  most  abundant  in  the  extreme  northern  or 
southern  oceans.     Some  possess  a  delicate  glassy  or  horny  shell,  whUc 
Clione  is  entirely  naked,  and  of  a  consistency  not  much  greater  than  that 
of  the  common  Jell}'-fish.    It  is  a  ver>'  singular  sight  to  observe  their  ero* 
lutions  in  a  jar  of  sea-water.    The  Clione  moves  with  a  deliberate  «and 
graceful  motion  of  its  wings — almost  recalling  the  action  of  a  dexterooi 
human  swimmer.    The    Limacina,  another  pteropod  observed  by  Mr. 
Fuller,  and  collected  with  the  Clione,  uses  its  wings  much  more  ne^ 
▼ously,  and  ganAols  about  the  Jar  like  a  miniature  and  half-fledged  roblo. 
It  is  not  known  that  the  Clione  has  ever  been  seen  so  far  to  the  sooth* 
ward  before.    Packard  reports  it  as  abundant  on  the  coast  of  Labrulor. 
This  is  probably  the  extreme  southern  limit  of  the  species,  and  we  are  no 
doubt  indebted  to  the  persistency  of  our  "cold  tenu**  for  these  flilry-Ukt 
visitors  in  our  harbor.    Is  our  climate  so  changing  its  temperate  qoaXttj 
that  arctic  animals  find  in  our  waters  a  congenial  home  ? 

AsfERiCAN  Association  for  the  Advanxement  of  Science.— The 
next  meeting  will  be  held  at  Chicago  the  last  of  August.  It  promises  to 
be  an  unusually  interesting  meeting,  and  we  hope  it  will  be  lai^ly at- 
tended. Various  excursions  by  the  members  are  contemplated,  of  wbick, 
however,  we  have  not  received  precise  information  in  time  to  Insert  ia 
this  number. 

CORRESPONDENCE. 

R.  H.  F.,  Mt.  Etna,  Ind.— The  plant  you  send  appears  to  Ikj  the  Lemna,  or  Dnckimd. 

W.  V.  A.,  New  York.  — The  solvent  for  reeling  the  cocoons  of  the  Cvnthia  Silk-modi 
ffiven  by  Gntria  Mennevillc,  i« :  some  carbonate  of  potash  in  boiling  Water,  with  an  ad-' 
dition  of  white  soap;  no  proportions  given. — L.  T. 

E.  O.,  Yellow  Springs,  Q— You  write  that  "  we  are  enjoving  a  visitation  of  thewm- 
tecn-year  locust.  The  flrst  perfect  insect  appeared  on  -MaV  18th.  The  ground  in  ftill of 
the  larva*."  We  would  be  greatly  obli:;e<l  for  branches  of  'the  onk  i«howing  the  mode  of 
laying  the  egsrs,  and  for  alcoholic  specimens  of  the  larvae  of  difTerent  Mzen,  andof  tht 
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Quelquen  Remnrquex  ««r  la  Geographie  et  Ui  Monuments  du  Piron.    Par  E  G  Sonlw 
Paris,  1808.    8vo.  pp.  28.  «.  ".osuiw. 

The  Butterfiie^  of  Xorth  America^  with  Colored  DrnicinqM  and  DenrriptinnM     Bt  Wa. 
II.  Kdwards.    Philadelphia.    Parti.    Apnl,  18G8.    4to,  with  five  plates.  ft2  00 

Cosmos.    April  18,  May  9,  1«.     Taris.  *  '  ^ 

TmiuI  and  Water.     .April  4,  11,  18.    London. 

The  Field.    April  'i.%  May  t>,  ft,  10.    London. 

EniomoloffisVs  Monthly  Mnyazine.    June  to  December,  18G6, 1807,  January  to  Much. 
1808.  London.  ^ 
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TRACES  OF  ANCIENT  GLACIERS  IN  THE  WHITE 
MOUNTAINS  OF  NEW  HAMPSHIRE. 

BY  GEORGE  L.  V08E. 

•  09 

Probably  few  of  the  tourists  who  ride  up  the  valley  of  the 
Androscoggin,  from  Bethel  to  Gorham,  upon  a  hot  August 
afternoon,  would  be  quite  prepared  to  believe  that  at  some 
former  period  a  solid  river  of  ice  filled  that  valley,  for  hun- 
dreds of  feet  in  depth,  and  many  miles  in  length,  moving 
with  a  slow  but  irresistible  march  downwards,  and  that  this 
huge  glacier  was  continually  supplied  with  fresh  material  at 
its  upper  end,  from  the  vast  snow-fields  beneath  which  the 
White  Mountains  were  perpetually  buried.  Yet  there  is 
evidence  upon  the  ground  that  such  was  the  case.  All  along 
the  route  the  rocks  are  carved  with  hieroglyphics,  more 
ancient  by  far  than  those  of  Egypt  and  the  Nile,  which,  by 
means  of  the  key  obtained  in  the  Alps,  we  are  enabled  to 
read. 

In  the  mountains  of  Switzerland  and  of  Italy,  immense 
bodies  of  snow  accumulate  in  the  more  elevated  regions, 
where  it  is  so  cold  that  melting  to  any  considemble  extent  is 
impossible,  even  in  the  summer.  This  snow  is  by  a  very 
gradual  process  converted  into  ice,  immense  bodies  of  which 
fill  the  higher  Alpine  valleys,  and,  urged  by  the  pressure  of 

Entered  aocordin/r  to  Act  of  Congress,  in  the  year  1868,  bv  the  Pbabody  Academy  or 
8CIKXCX,  In  the  Clerks  Office  of  the  District  Court  of  the  DUtrlot  of  Massachusetts. 
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the  uiiconsolicliitcd.  snow  af  the  upper  part  of  the  mass,  moTe 
clown  at  the  rate  of  from  three  hundred  to  five  hundred  feet 
in  a  year.  The  moving  of  a  mass  of  ice,  it  may  be  a  dozen 
miles  in  length,  a  mile  wide,  and  a  thousand  feet  deep,  is 
attended  by  a  tremendous  grinding  upon  the  1*001(8  over 
which  the  glacier  passes.  By  extended  examinations  geolo- 
gists have  ))econie  convinced  that  in  old  times  these  great 
bodies  of  ice  covered  immense  tracts  where  now  no  ice  is 
seen,  and  nothing  but  the  polishing  and  scratching  upon  the 
ledges  remains.  This  furrowing  and  polishing  resembles  so 
exactly  the  results  now  being  produced  beneath  the  present 
glaciers  of  the  Alps,  as  to  be  regarded  as  positive  evidence 
of  the  movement  in  a  former  age  of  vast  bodies  of  ice  over 
the  rocks  so  scored. 

There  is  at  first  sight  a  marked  difference  between  the 
glacial  furi'ows  and  polishing  in  the  Old  World  and  in  the 
New.  In  Europe  these  marks  upon  the  rocks  are  found  in 
certain  mountain  regions,  and  always  referring  us  by  their 
direction  to  the  higher  parts  of  the  mountain  groups ;  thus 
showini?  that  the  glaciers  moved  down  from  the  hirfier  to 
the  lower  lands.  This  is  plainly  seen  in  the  Alps,  in  Scsu- 
dinavia,  and  Great  Britain.  In  America,  the  traces  upon 
the  rocks,  as  a  general  thing,  appear  to  have  l)een  ])r(Kluce<l 
by  a  far  more  wide-spread  operation,  inasnnich  as  the  fur- 
rows have  a  prevailing  southerly  direction,  reganlh^ss  of 
topographical  features  to  a  remarkable  extent,  as  they  pass 
directlv  over  and  across  some  of  the  lanrest  ranges  of  moun- 
tains.  Tlirou<i:h()ut  New  Enjrland,  the  most  connnon  course 
of  the  furrows  is  about  s.s.e.  The  wide  extent  of  these 
traces  would  seem  to  point  to  some  very  general  oi)eration 
jis  a  cau.se.  What  this  operation  was,  or  rather  precisely 
how  it  worked,  is  bv  no  means  vet  understood  bv  geologists; 
nor  does  it  concern  us  here,  as  the  object  at  i)resent  is  to 
call  attention  to  a  different  class  of  glacial  traces,  which 
appear  to  show,  contrary  to  the  opinion  for  a  long  time 
held,  that   besides   this   general   operation,  which    may  be 
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traced  over  so  wide  an  area,  there  have  been  what  may 
be  termed  local  glaciers, — masses  of  ice  which  belonged 
especially  to  certain  mountain  gi'oups,  and  moved  down  the 
large  valleys,  leaving  marks  upon  the  rocks  over  which  they 
passed,  according  in  direction  with  the  course  of  the  valleys, 
and  varying  widely  from  that  of  the  prevailing  north  and 
south  traces. 

The  White  Mountains  of  New  Hampshire,  both  from  their 
height  and  their  northern  latitude,  give  us  reason  to  suppose 
that  if  local  glaciers  ever  existed  in  New  England,  their 
traces  would  be  found  in  the  valleys  of  this  gn)up.  The 
late  Dr.  Edward  Hitchcock  predicted  that  such  would  be  the? 
case.  Dr.  A.  S.  Packard,  of  Salem,  after  an  examination 
of  the  eastern  slope  of  the  White  Mountains,  concluded  that 
glaciers  liad,  during  some  former  period,  radiated  from  the 
higher  summits.  The  reader  is  particularly  referred  to  his 
article  in  the  first  volume  of  this  Magazine,  as  the  glacial 
traces  there  referred  to  are  laid  down  upon  the  map  accom- 
panying this  paper,  and  lis  a  section  of  the  mountains  but 
little  known  is  there  described. 

It  is  to  a  part  of  the  Androscoggin  Valley,  and  to  the 
upper  part  of  its  tributary,  the  Peabody  River,  tliat  attention 
is  here  called,  as  facts  i)lainly  seen  upon  the  ground  seem  to 
show  that  a  glacier  moved  from  Mount  Washington  down  to 
the  point  where  Gorham  now  stands,  and  that  it  joined  at 
that  place  another  large  glacier,  moving  down  the  Andros- 
coggin almost  twenty  miles,  to  Bethel. 

The  general  course  of  the  Androscoggin  River,  from  its 
source  to  its  mouth,  is  south-oast ;  but  this  <rcnoral  course 
is  made  up  of  local  courses  which  differ  widely  in  direction. 
From  its  junction  with  the  Megalloway,  west  of  ITmbagog 
Lake,  to  Gorham,  thirty  miles,  it  flows  from  north  to  south; 
from  Gorham  to  Bethel,  twenty  miles,  it  flows  from  west  to 
east;  at  Bethel  it  turns  abruptly  round  and  flows  for  six 
miles  north,  and  from  the  point  thus  reached  east  for  thirty 
miles,  but  with  great  local  variations;  thence  thirty  miles 
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south  to  Lcwistou,  aud  from  that  place  tweiity-fiTo  | 
soutb-enet.  through  Lisbou  and  Brunswick,  to  its  ju 
with  the  Kennebec  above  llatli. 

Now,  while  the  glacial  b'acea  in  the  north  and  south  n 
of  thia  river  might  have  been  mode  either  bv  thu  | 
operation  which  has  polished  off  the  whole  couutry,  or  bjra 
Iwnl  glacier  contined  to  thti  valley,  such  could  liardly  b> 
the  case  with  any  fnrrons  wliich  may  be  found  coilie 
with  the  genei-al  direction  of  the  eust  and  west  reaches.  / 
us  look  at  the  Androscoggin  Valley,  from  BcUioI  iu  3 
to  Gorham  in  New  Hanipsliire.  This  part  of  thu  river  t 
for  twenty  miles,  from  west  to  oast,  and  is  bounded  onfl 
sides  by  abrupt  hills  from  1,000  to  2,000  feet  high." 
Bethel  the  valley  opens,  the  bills  receding  and  decre 
elevation.  Where  glacial  furrows  are  found  upon  t 
of  the  Bethel  hills,  they  ruu  nearly  north  and  south, 
feeding  up  the  valley  towards  Gorlium,  upon  the 
(right)  bunk,  ut  a  point  about  two  and  a  half  miles  « 
Bethel,  before  we  really  enter  the  dose  valley,  and  [ 
a  hundred  feet  above  the  level  of  the  river,  a  small  ex] 
of  rock  is  seen  directly  in  the  common  road,  being  ■ 
feet  square,  with  a  long  gently  sloping  polished  ftui 
wanls  the  north,  and  a  steep  and  rough  face  towni 
south.  The  furrows  upon  the  smooth  northern  Bin 
north  and  south,  and  the  hills  upon  the  summits  of  j 
liio  furrows  run  north  and  south,  lie  exactly  north  ( 
rock,  upon  the  opposite  side  of  the  river.  Thia  f 
had  evidently  no  connection  with  the  Androscoggin, . 
grooves  point  almost  directly  across  it.  Coiitiuuing  ■ 
valley,  just  above  Pleasant  River,  live  miles  above  T 
about  one-fourth  of  a  mile  south  of  the  road,  and  | 
two  hundred  feet  above  the  river,  the  rocks  aro  i 
ished;  and  from  faint  lines  upon  masses  of  qui 
direction  of  the  ice  is  seen  to  have  been  s.  ^0°  e.  Sixi 
above  Bethel,  where  the  river,  railway,  and  road*  i 
closely  together,  aud  sweep  rouud  the  base  of  Peaked  fflt 
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in  Gilead,  in  the  railroad  cutting  just  between  the  two  cross- 
ings of  the  common  road,  there  is  a  steep  ledge  about  twenty 
feet  high,  close  to  the  track,  which  is  polished  and  furrowed 
both  upon  the  nearly  vertical  face  towards  the  river,  and 
also  upon  a  narrow  horizontal  shelf  part  way  up  on  the 
ledge.  The  lines  upon  the  horizontal  shelf  run  s.  20^  e., 
the  vertical  face  standing  s.  25°  to  30°  e.  It  is  necessary, 
however,  to  be  guarded  in  drawing  conclusions  from  glacial 
traces  left  upon  vertical  or  steeply  inclined  surfaces  ;  as  the 
movement  of  ice,  jamming  through  a  narrow  passage,  may  be 
locally  disturbed,  so  as  to  give  a  direction  to  the  furrows 
quite  different  from  that  of  the  general  movement  of  the 
glacier.  This  was  most  likely  the  case  at  the  point  above 
referred  to ;  as  the  furrows  on  the  opposite  side  of  the  hill, 
t\  e.  the  south  side,  run  s.  80°  e.  ;  thus  according  much 
more  nearly  with  the  traces  both  above  and  below  this  point 
than  the  furrows  upon  the  steei3  face  towards  the  river  do. 
The  ice  would  se*em  to  have  passed  around  both  sides  of  this 
hill ;  and  we  can  readily  conceive  that  this  might  be,  since 
the  depression  in  the  rear,  south  of  the  elevation,  is  quite 
low.  Indeed,  in  the  fine  view  from  "Sunset  Rock,"  in 
Bethel,  looking  up  the  Androscoggin,  Peaked  Hill  seems  to 
rise  in  a  very  isolated  maimer  from  the  middle  of  the  valley, 
which  makes  it  a  very  prominent  feature  in  that  magnificent 
picture. 

Continuing  up  towards  Gilead,  about  a  mile  above  Peaked 
Hill,  and  eight  miles  from  Bethel,  at  a  point  where  the 
mountains  crowd  in  close  upon  the  river,  there  occurs  a 
little  south  of  the  road,  and  it  may  be  three  hundred  feet 
above  the  river,  a  large,  steeply  inclined,  and  magnificently 
polished  surface,  which  is  very  plainly  seen  from  the  road  a 
mile  and  a  half  below,  as  it  sweeps  around  the  western  base 
of  Peaked  Hill.  This  surface  shows  a  very  few  faint  lines  ; 
but  just  below  it  may  be  seen  well-defined  furrows  upon 
quartz,  running  s.  55°  to  60°  e.  At  a  little  more  than  nine 
miles  from  Bethel,  upon  the  side  of  the  connnon  road,  where 
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it  bends  again  around  a  mountain  spur,  furrows  are  seen 
upon  a  small  exposure  riuuiing  s.  80^  £.  At  Gilead,  ten 
miles  from  Bethel,  just  north  of  the  railroad  woodshed,  and 
near  the  Androscoggin  River,  fuiTows  are  seen  upon  a  higfaly 
l)olished  surface  of  quartz,  running  s.  40°  e.,  and  a  few  rods 
east  of  this  ledge,  are  some  very  good  examples  of  erratic 
blocks ;  though  from  their  lithological  character  they  have 
apparently  not  come  from  any  great  disUmce.  Between  the 
railroad  station  and  the  old  Wild  River  bridge,  may  be 
seen  a  good  example  of  a  polished  rock,  with  a  long,  smooth, 
gentle  slope  to  the  north-west,  and  a  rough,  short,  broken 
face  to  the  south-east ;  but  lacking  indications  of  the  preciae 
direction  of  the  movement  of  the  polishing  agent.  About  i 
mile  above  Gilead  station,  at  the  base  of  Mount  Ephrum, 
where  the  road  and  the  railroad  draw  close  together  and 
bend  around  the  mountain,  just  south  of  and  close  to  the 
road,  at  a  small  quarry,  are  well-marked  lines  in  quartZy 
running  s.  70^  e. 

The  several  traces  above  referred  to,  may  be  seen  by 
reference  to  the  map,  in  the  positions  which  they  occupy  iu 
respect  to  the  course  of  the  river.  They  follow  the  general 
direction  of  the  Androscojrgin  Valley  at  this  place,  and  are 
nearly  at  ri<2rht  anirles  with  the  course  laid  down  bv  Dr. 
Packard  upon  the  sununit  of  Speckled  Mountain  (5).  The 
remaining  part  of  the  valley,  from  Gilead  through  Shelbume 
to  Gorham,  as  well  as  the  whole  reach  from  Gorham  to 
Bethel  u[)on  the  northern  bank,  invites  examination ;  addi- 
tional traces  will  doubtless  be  found,  supporting  the  conclu- 
sion that  a  large  glacier  once  moved  down  this  portion  of  the 
Androscoggin.  Especially  interesting  seem  to  be  the  isolated 
Peaked  Hill  (3),  and  the  abrupt  and  inviting  summits  of 
Mount  Epliraini,  just  above  AVild  River  (4)  ;  and  should  no 
glacial  traces  reward  the  time  spent  in  examining  the^ 
points,  the  explorer  would  be  amply  repaid  for  his  labor  by 
the  superb  panorama  which  he  will  see  spread  out  beneath 
him. 
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Mount  Hayes,  which  rises  about  1,200  feet  above  the  vil- 
lage of  Gorham,  and  thus  2,000  above  the  sea,  shows  upon 
its  summit  furrows  running  s.  40°  e.  This  elevation  affords 
an  excellent  view  of  portions  of  the  Androscoggin  and  Pea- 
body  Valleys,  and  gives  a  more  correct  idea  of  the  general 
relief  of  the  surface  in  that  region  than  can  be  obtained  else- 
where. The  towering  pyramids  of  Madison  and  Adams  are 
also  seen  from  this  point  to  great  advantage,  and,  altogether. 
Mount  Hayes  offei*s  every  inducement  to  those  fond  of  an 
active  tramp  and  fine  scenery. 

The  Peabody  Kiver  rises  upon  the  eastern  slopes  of  Madi- 
son, Adams,  Jefferson,  Chiy,  and  Washington,  and  upon  the 
western  slopes  of  the  opposite  range  of  the  Carter  Moun- 
tains, the  Imp,  and  Mount  Moriah  ;  and  flows  about  n.n.e. 
to  Gorham,  where  it  joins  the  Androscoggin.  The  surface 
geology  of  this  valley  is  exceedingly  interesting ;  it  has  been 
carefully  studied  by  Dr.  Packard,  and,  from  the  arrange- 
ment of  its  terraces  and  the  other  forms  of  the  unconsoli- 
dated material,  he  concluded  that  a  large  glacier  once 
occupied  this  valley,  extending  as  far  down  as  to  Gorham. 
His  conclusion  is  somewhat  confirmed  by  the  following  facts  : 
About  one  hundred  and  fifty  yards  noith  of  the  Glen  House, 
just  south  of  a  large  boulder  upon  the  west  side  of  the  road, 
the  surface  has  been  cut  open,  and  has  exposed  a  portion  of 
a  ledge,  perhaps  a  dozen  feet  in  length  and  a  yard  wide,  on 
which,  at  right  angles  to  the  contorted  lamination  of  the 
rock,  faint  lines,  or  rather  furrows,  are  seen  running  n.  35° 
£.,  or  s.  35°  w.  This  ledge  was  covered  several  feet  deep 
by  the  material  of  the  terrace  in  front  of  the  Glen  House. 
Just  across  the  valley  from  the  hotel,  where  the  carriage 
road  commences  to  ascend,  the  upper  pai-t  of  the  large  ex- 
posure on  the  right  hand  is  well  polished  and  furrowed,  in  a 
south-west  direction.  Half  a  mile  farther  up  the  road,  fur- 
rows upon  the  right  side,  close  to  the  road,  are  seen  running 
8.  40°  w.,  or  N.  40°  E.,  and  again  a  short  distance  above 
the  path  leading  to   Tuckerman's  Ravine,  upon  a  surface 
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Boniowhnt  inclined  townrde  the  rond,  may  bo  Heeii  linol 
uing  8.  30^  w.,  or  v.  30°  E.  Many  «iorp  traces  would  d 
less  be  found  in  this  uoighhorhoud  if  soiigbt  fur  with  Q 
lis  tlie  tow  recorded  were  noted  without  stepping  out  c 
comtaon  ro;ul. 

Thus  it  appears  that  while  the  glaotul  furrows  in  thO'^ 
droscoggin  Valley  have  courses  ranging  from  s.  20°  I 
8.  aO^  E.,  those  of  tlic  upper  pmt  of  the  Peabody  Valle; 
range  from  s.  30°  w.  to  s.  40°  w, ;  mnking  a  gcMpnd  difler- 
cucc  between  the  courses  in  the  two  vnileya  of  over  80° :  i 
dificreiicu  equal  ta  that  l>etween  the  two  vulleys  IhemnelTes. 
Wc  may.  it  woiUd  seem,  thus  ooneiude  that  o.  large  glnckr 
moved  from  the  neigliborhood  of  Mount  WnfibingUin  down 
towanls  Gorliam ;  and  that  another  moved  from  Gorbui 
down  the  Androscoggin  Valley,  at  least  as  far  a»  to  Wtsi 
Bethel. 

In  the  depression  Ijetween  the  higher  summiU  of  tbe 
White  Mountains,  especially  between  Clay  and  Jeflewoo, 
Munroe  and  Washington,  and  at  the  foot  of  Mount  Frank- 
lin, the  rocks  arc  rounded  nnd  jiolished  from  the  tiurtb  and 
north-west.  A  little  above  the  Lake  of  the  Clouds,  diredly 
in  the  Crawford  bridle-path,  faintly  dcKned  furrows  uuy  b» 
seen  nmning  nearly  uortli  and  south ;  this  [toint  would  bt 
about  5,300  feet  above  the  sea,  according  to  the  measure 
ments  of  Professor  Giij'ot.  Tliosi-  elevak-d  traces  belong, 
not  to  any  local  gluciors,  but  to  the  gcm-rol  ice  aHivetnent 
which  swept  over  the  whole  of  New  England. 

Tlie  White  Mountains  have  been  so  scarred  and  (orn  by 
slides,  the  valleys  so  filled  with  rubbish,  and  the  Ikcd*  of  the 
streams  so  excessively  water-worn,  that  ninny  of  the  gUcU 
tiDCCS  have  most  likely  disappeared.  8ttll,  this  region  ha 
Ijoen  very  Ultle  explored,  and  ha.s  yielded  as  mud)  fniit  ptf 
liaps,  for  the  cultivation  bestfiwcd  Ujiou  it,  im  iiny  iilhtf. 
That  part  of  the  Saco  Valley  iwtween  Old  Craw-ford's  mid 
Bartlctt,  and  tJic  parallel  valley  of  Swift  Itiver,  whidi  dmtM 
a  large  area  between  Chocorua  and  tiie  Mote  Mouataitu,  i 


!•••• 


•  •••• 

•••• 

•    • 

< 

•  < 


•»••• 
'••• 


•  _•' 


GLACIERS   IN   THE   WHITE   MOlTNTAINS.  289 

enters  the  Saco  at  Conway  Corner,  both  running  nearly  from 
west  to  east,  deserve  to  he  carefully  studied.  The  valley  of 
Wild  River,  too,  promises  to  afford  traees  of  local  glaciers 
■whenever  it  shall  be  carefully  explored. 

We  have  called  attention  to  the  few  facts  which  we  have 
uoticed  in  the  eastern  section  of  the  White  Mountains.  We 
do  not  propose  to  theorize  upon  the  relation  between  the 
general  and  the  local  traces  at  present.  We  prefer  to  await 
the  farther  accumulation  of  evidence  which  shall  enable  us 
to  restore  correctly  the  various  phases  of  that  cold  period 
when  vast  snowfields  filled  the  White  Mountain  basins,  and 
huge  ghiciers  ploughed  aloilg  the  White  Mountain  valleys, 
leaving  those  marks  upon  the  rocks  by  which  we  judge  of 
their  former  presence,  those  convincing  illustmtions  upon 
the  last  page  of  the  geological  history  of  the  glol>e. 


DESCRIPTION  OF  THE  MAP. 

The  district  embraced  by  the  accomp»inylng  in»ip  extends  ft*om  Bnrt- 
lett  and  Kearsarge  on  the  south,  to  Gorh.'ini  and  Moiuit  Hayes  on  the 
north;  and  fh>m  Bethel,  in  Maine,  upon  thi'  oast,  to  the  Wiiite  Mountain 
Notch  on  the  west.  It  tlius  includes  wliat  may  be  termed  the  eastern 
slope  of  the  central  mass  of  the  White  Mountain  ^ronp.  Tliis  ;[j:eneral 
eastern  slope,  it  will  be  seen  by  a  glance  at  thu  several  streams,  has  an 
Irregular  water-shed,  running  flx)m  the  IMukham  Notch  a  little  north  of 
east  for  about  twenty  miles,  and  afterwards  ninning  still  more  north 
of  cast  so  as  to  pass  a  little  south  of  Bethel.  Besides  the  IMnkham  Notch, 
there  arc  four  passages  across  this  water-shed ;  all  accessible  to  those 
who  arc  not  aftaid  of  a  little  rough  walking,  and  all  Aill  of  interest  to 
lovers  of  wild  natural  scener>'.  The  route  from  Jackson  to  Gorham,  by 
thePinkham  Notch  and  the  Glen,  is  familiar  to  all;  but  tliere  is  another 
mode  of  passing  ft'om  Jackson  into  the  Peabody  Valley  which  few  per- 
sons have  tried.  This  is  the  route  np  the  Wildcat  Branch  to  its  western 
source,  in  the  Carter  Notcli  (xii).  and  thence  d(»wn  tlie  stream  llowim: 
north,  out  of  the  same  notch,  to  its  Junction  with  the  Peabody  River,  a 
short  distance  below  the  Glen  House. 

The  second  passage  of  the  water-shed  is  made  by  following  up  the  east- 
em  source  of  the  Wildcat  Brancli.  and  passing  through  the  depression 
(xi)  and  striking  the  head  of  the  Wild  Kiver;  this  may  l»e  followed  to  its 
Junction  with  the  Androscoggin  at  Gllead.  This  trip  rerpiires  two  days; 
and  in  starting  fh>m  Jackson,  the  camp  for  the  night  should  be  well  over 
into  the  Wild  River  Valley :  otherwise  the  second  day's  jouniey  will  be 
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too  long,  as  much  of  it  must  be  made  Id  tlie  l>nd  ol  tlio  stream,  at  U 
tar  HB  to  the  Stat«  line,  alter  wtiU'li  thvtc  Is  a  guud  fogl-rviMl  il 
riglit  bank  to  GUcad. 

Th«  third  pasiinjjc  is  the  one  duscrtbcd  bf  Dr.  Packard,  tu  t 
volume  of  ilib  Magazine,  p.  305-2(17,  from  Cliatliain  up  the  Culd  J 
Ollend.    Chatham  may  be  reached  by  croHslug  ovtr  tliu  muunulna  ? 
Jackson  (v),  or  by  going  uorth  from  Lovell  (rtu)  or  Xorih  Fryeliurg  (vn). 
Thi'  Ibartli  passage  U  from  Lovell  up  cUlicr  sklo  of  Kcxar  1*01)11.  ihroi;^ 
Miles'  Notch  (tx),  and  thence  Uy  Pleaaant  Hirer  lo  West  Bellivl  (      "" 
Androscoggin. 

The  KuHiflu  numerals  upon  the  map  indicate  the  Ibllowlng  p> 
Bethel;  u.  OUend;  in.  Gurhani;  iv.  ThL>  Glen  Uoum.' ;  v.  Jaciu 
Cbathum;  vn.  North  Frjcburg;  ^-ni.  Lovell;  tx.  Miles' Notchi  x.l 
Notch ;  XI.  Wild  Hlver  Notch ;  ui.  Carter  Notch.  Tlie  adilltlonsl  4 
serve  to  iletliie  the  IViliowing  separate  mouuuiius ;  I.  Sparrow  li 
West  ncthci;  2.  Tcuked  lllll,  In  GUeiid;  3.  Cnlnbo,  in  Humhi; 
Ephralm,  liiDllead;  r>.  Speckleil  Mounuin,  in  Sionehain ;  G.I 
T.  Baldfoce,  both  In  Chatiiam ;  S.  Kearsargrc,  in  Chatiiaia  awl 
ThomMouiitain,  In  Bartictt  and  Jackson;  lO.Double-head.In 
Name  nnbnown;  12.  Wildcat ;  13.  South  peak  of  Carter;  II.  North  p 
of  Carter,  or  Imp;  IS.  Morlah:  these  flvc  last-named  mountains  an  la 
the  tract  between  Jaclcson  and  Shelburne,  called  Bean's  Purdiaae;  l(. 
Moant  Hayes;  17-  Camel's  Hump,  Id  Gorham;  IS.  Madison;  lit.  Adama; 
SO,  JeSbrson ;  31.  Clay ;  22.  Washington ;  23.  Munroc;  S4.  Krauklln;  SJ. 
Ploaaaat;  26.  Clinton:  37.  Jackson;  28.  Giant's  Stairs;  li9.  Moiiiil  Rmo- 
luttou;  30.  Mount  Crawford,  and  31,  Mount  Wlllard.  The  IV>un«vD  peab 
last  named  lie  in  hind  granted  to  individuals,  bat  ticvcr  made  Into  tarn*- 
ships,  Mouut  Crawford,  Kesolnttou.  aud  Giant's  Stairs  lie  lii  ttie  Old 
n>ut«,  now  abandoned,  from  old  Crawfortl's  to  tjio  summit  of  Mount 
Woahinglon,  joining  the  present  Crawfbnl  brldic-path  east  of  1 
Munroe. 

Tiie  fnllowlng  figiires  show  the  elcviillon  above  the  sea  of  a 
principal  poluls  upon  the  map.  Recording  to  the  barometrical  n 
meuts  of  Professor  Guyot : 

Amlruacoggln  Hlver,  at  Betht-I,  Me.,    .... 

Riillrnad  Statlou,  at  Gorham.  N.  [I 

Oleu  House 

Peaboilj  River,  opposite  Glen  llonse.       .... 

Summit  of  road.  Pinkbam  Notch,  near  Glen  Ellis' Falls. 

Hotel  nt  Jack-ion, 

Boad  at  Junction  of  Saco  and  Ellis  Rivera, 

Old  Crawfbrd's  (Davis) 

Wllley  House,  Wlille  Mountain  Notch, 

Crawford  House,  White  Mountain  Notch, 

Mount  Clinton  (3r>  on  map). 

Gap  twtwccn  Clinton  and  Pleasant 

MounI  Plcssaut  (3G  on  ma|>) 
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Gap  between  Pleasant  and  Franklin, 


4.400  ft. 

4,904 

5,884 

5,100 

5,009 

G,28d 

6,417 

5,553 

4,1)79 

5,714 

4,989 

5,794 

4,912 


Mount  Franklin  (24  on  map), 

Mount  Munroc  (23  on  map), 

Gap  between  Munroc  and  Washington, 

Lake  of  the  Clouds,  foot  of  Munroc, 

Mount  Washington  (22  on  map), . 

Gap  between  Washington  and  Clay, 

Mount  Clay  (21  on  map),       .... 

Gap  between  Clay  and  Jefferson, 

Mount  Jefferson  (20  on  map). 

Gap  between  Jefferson  and  Adams,  . 

Mount  Adams  (19  on  map),  .... 

Gap  between  Adams  and  Madison,    . 

Mount  Madison  (18  on  map), 5,365 

Limit  of  trees  on  north  side  of  Washington,  and  on  Madison,  4,150 

Limit  of  trees  on  Clinton, 4,250 

Mount  Hayes  (approximate)  (16  on  map),        .        .        .        2,000 

Mount  Moriah  (15  on  map), 4,053 

Carter  Mountain,  north  peak,  or  Imp  (14  on  map),  .        4,702 

Carter  Mountain,  south  peak  (13  on  map),  .        •        .    4,830 

Wildcat  Mountain  (12  on  map), 4,350 

Doublchead,  north  peak  Kj^^^.  (3,100 

Double-head,  south  peak  >  ^  ''^  ( 3,000 

Kearsarge  (8  on  map), 3,500 

Thorn  Mountain  (9  on  map),         .        .        .        .        .        .    2,500 

Giant*s  Stairs  (28  on  map), 3,500 

Mount  Resolution  (29  on  map), 8,400 

Mount  Crawford  (30  on  map), 8,134 

Mount  Jackson  (27  on  map), 4,100 

Mount  Webster  (south  of  27), 4,000 


Note.— There  are  few  persons  among  those  who  visit  the  Mountains  who  could  not 
aid  in  obtaining  evidence  of  former  glaciert^,  if  they  were  so  disposed.  A  very  little 
9tudy  will  enable  one  to  recognize  the  marks  upon  the  rocks  where  they  occur.  A 
small  compass  and  a  piece  of  thread,  the  latter  to  be  stretched  along  the  Airrow  and 
over  the  centre  of  the  compass,  are  the  only  things  needed.  Notes  thus  obtained,  and 
recorded  carefully  and  conscientiously  upon  the  spot,  are  always  valuable.  In  all 
canes  the  magnetic  meridian  should  be  used;  and  the  correction  for  declination,  accord- 
ing  to  the  year  and  the  location,  applied  afterwards :  the  use  of  two  meridians  in  the 
Held  leads  to  conAision.  The  date,  too,  should  always  be  affixed.  It  is  well,  also,  to 
check  the  magnetic  needle,  for  local  disturbance,  by  taking  the  bearing  to  some  known 
feature  in  the  landscape  when  such  exists ;  and  where  two  )>oints,  the  exact  positions 
of  which  are  known,  can  be  seen,  by  taking  the  beaiing  of  both  of  them,  the  place  of 
ttie  observer  is  easily  determined ;  so  that  the  point  of  his  observation  may  be  laid 
down  u|M>n  the  map.  Glacial  traces  may  be  rubbed  off  IVom  the  stone  itself,  when  it  is 
somewhat  smooth,  in  the  same  manner  ns  children  obtain  the  figure  nrom  a  coin.  Such 
impressions  are  often  very  s.itisfactory ;  being  taken  fVom  Nature's  oi^ni  engraving. 
The  meridian  should  be  put  upon  the  paper  before  it  is  moved  Arom  the  stone  in  the 
above  operation. 
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A  PLEASANT  little  treatise  on  some  of  the  more  pre 
species,  mid  oin^  well  adapted  to  atlbrd  jii&t  such  inforc 
as  those  who  are  not  strictly  liotanists  might  need. 

SoDie  faiut  idcn  of  the  immense  tiunilier  of  these  i 
but  interesting  plants  may  be  obtiiiiied  from  the  title*p< 
the  Rev.  M.  J.  Berkeley's  "Outlines  of  British  Fiingoll 
eoutaiiiing  tlie  characters  of  above  a  thousand  speeios,  t 
completo  list  of  nil  that  have  been  described  as  natives  0 
British  Isles."  (London,  1860.)  Of  these  1,000  i 
and  conspicuous,  and  1,40G  are  smaller  and  even  minul 
which  the  species  of  Spha;ri.i  alone  which  speck  the  I 
and  fruit  of  various  plants  in  Great  Britain,  are  203  in 
iiimil>er.  In  Fries'  great  work  on  the  species  of  a  single 
family,  the  Hymenomycetes,  we  find  an  cnumeratiuu  ,^^ 
description  of  2,545,  embracing,  for  the  most  part,  tho  li 
kinds  known  to  him  in  various  regions  of  the  globe.  (M 
crisis.  Upsalise,  1836-38.)  In  the  year  1831,  Lewis  I^ 
Schweinitz  communicated  to  the  American  PhilcM 
Society,  Philadelphia,  a  list  of  3,043  species  of  tun^  i 
came  under  his  observation  around  Bethlehem,  Pcnnsylvi 
The  list  has  been  grt-atly  enlarged  since  by  the  lal 
Cuitis.  Ravenel,  and  other  Ixitanists  in  the  Soitthem  ! 
and  by  tlie  collections  of  various  individuiUs  at  the  Nort 

The  singularly  varying  furma,  under  which  maiiy  t 
Fungi  api>ear,  have  given  rise  to  species  which  fat 
search  has  reduced  to  some  previously  described.  Abrfl 
the  researches  of  the  Tula.'^nes  arc  elucidatiDg  this  bmncb  n( 
the  subject,  and  exhibiting  inoet  intei-esting  iletails,  uut 
new  as  well  as  novel  fields  of  investigation  await  the  Amwi- 
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can  botanist  who  will  reduce  to  practical  results  a  series  of 
observations  requiring  a  lifetime  to  acquire. 

In  view  of  the  extent  of  our  subject,  the  treatise  before  us 
can  be  regarded  as  no  more  than  a  brief  and  meagre  account 
of  some  of  the  few  and  more  prominent  species  which  might 
occur  to  a  beginner  in  such  districts  of  England  as  are  fer- 
tile in  species.  But  it  is  to  be  regretted  that  the  American 
press  is  not  as  generous  in  contributions  to  knowledge  in 
the  various  departments  of  natural  history  as  is  that  of  the 
mother  country.  Just  such  a  cheap  and  prettily  illustrated 
treatise,  which  should  be  strictly  American,  would  do  a 
great  service,  and  would  bo  what  many  young  persons  need. 
There  seems  no  good  reason  why  the  fantastic  and  gorgeous 
creations  of  the  fungi,  which  deck  our  woods  and  spring  up 
around  our  dwellings,  or  are  found  in  our  pastures,  should 
not  be  studied  and  as  well  known  to  the  young,  as  are  the 
blue  flowers  of  the  Hepatica,  or  the  rosy  corols  of  the  May- 
flower, or  the  first  Violets  and  the  Saxifrage  and  Columbines, 
which  annually  awaken  a  vernal  zeal  for  botany,  but  which 
iaints  and  fades  away  on  the  coming  heats  of  June,  or  the 
sultry  days  of  August.  Who  has  not  admired  the  Agarics 
and  Boleti  and  Clavarias  in  the  pine  woods  in  September, 
and  who  has  not  longed  to  know  something  more  of  them,  to 
learn  their  names,  their  good  or  bad  qualities,  their  uses  or 
ends?  The  brilliant  scarlet  disk  of  a  Peziza,  starting  into 
life  from  beneath  the  dead  leaves  of  a  Pennsylvania  wood, 
takes  me  back  now  to  the  vicinity  of  Pittsburgh,  where  years 
i^o  I  searched  for  the  Erigeuia,  the  fii*st  blossom  of  the  spring 
there  ;  and  there  is  no  autumn  which  does  not  thrill  mc  with 
a  new  life  as  I  see  the  shady  paths  and  the  wet  spots  of  Cat 
Swamp  so  bravely  adorned  with  these  fugitive  and  fugacious 
forms  of  vegetation. 

The  excitement  which  spurs  on  many  a  student  in  natural 
history,  that  he  may  be  the  possible  finder  of  a  7iew  species, 
is  coincident  with  the  study  of  the  fungi.  Spots  most 
familiar  to  the  eye,  often  are  found  producing  kinds  either 
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quite  Dovel,  or  At  Icaat  of  oocnsional  occiiircnce.  Depi 
as  it  would  soem  on  some  abuosphcriuil  condiUans,  : 
of  fiuigi  ai-e  meteoric,  and  visit  plncos  which  aecia  quite 
singular  and  remarkaMo.  Some  extraottliiiiivy  spcciincns  of 
the  oxf|uisite  Morel  {Murchdla  esculertbt)  wt-re  fuiind  in  tbv 
coal  cinders  in  the  rear  ol'  tlie  Kilsk-rn  lUilruad  depot, 
by  the  late  Mr,  Knights,  a  worthy  employee  tliei-e.  Occa- 
sionally I  have  seen  it  in  old  orcliai-de,  hut  shoulil  scanx-ly 
hiive  supposed  it  the  product  of  cinders.  Tlic  treautiful 
Cyclomyces  was  first  discovered  many  years  ago  in  Tcwl»- 
bury,  in  this  State,  by  Dr.  B.  D.  Greene,  and  found  to  In 
entirely  unknown  l>cforc,  though  subseijuently  uccurritig 
elsewhere.  I  look  for  the  irassibility  of  the  apjwunince  of 
the  truffle  in  some  sections  of  the  limestone  strata  of  the 
United  States ;  and  olhcr  wondeifid  and  beautiful  eorta  sre 
only  waiting  to  be  found. 

The  value  of  the  hirger  fungi  as  articles  of  food  is  scarcely 
known  and  hardly  appreciated  in  this  country.  The  table 
recognizes  thcni  chiefly  in  the  presence  of  ketchup,  luuili 
species  indiscriminately  gathered  by  those  who  prefer  4 
article  or  sance.  It  is  probable  that  a  few  only  arc  t 
deleterious  and  poisonous,  anil  even  these  are  rendered  t 
paratively  innocuous  by  heat  and  spices.  OtherwiH 
this  they  are  mtlicr  objeots  of  prejudice,  and  iiio«t  p 
look  upon  them  with  disgust.  Even  for  their  more  cxI 
beiiuty  they  are  seldom  sought,  and  stilt  less  are  tliq 
ployed  fur  ornnnient,  like  their  equally  fiigtu-ions  aud  a 
failing  sisters,  the  many  sorts  of  wild  flowers  which  dccoMltB*' 
the  parlor,  I  have,  however,  seen  thcui  gathered  aud  ar- 
ranged for  this  pniiHisc,  and  with  singular  effect;  luiil  tlu 
interest  such  groupw,  exhibited  at  the  Horticultural  .Sidrty 
liooins  in  Boston,  elicite<l  was  worthy  of  remark.  The  uuoK 
ber  of  the  Agarics  described  hy  Berkley  in  his  "OMtliuea"i« 
564,  as  found  in  England,  yet  scarcely  more  than  a  eingfe 
species,  the  A.  campeHtria,  is  made  au  article  of  food. 
species  is  represented  in  this  country,  and  whcu  coo! 
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Certainly  a  pleasant  morecl.  The  Rev.  Dr.  M.  A.  Curtis,  in 
his  Catalogue  of  the  Plants  of  the  State  of  North  Carolina 
(Geological  Report),  1867,  gives  438  species  of  Agarics, 
of  which  he  considers  fifty-six  as  esculent.  In  Poland  and 
Russia  even  such  abstemiousness  is  unknown,  and  most  khids 
of  the  larger  fungi  that  occur  are  employed  for  food  by  the 
common  people,  either  in  a  dried  state,  or  after  pickling  in 
salt  or  vinegar.  That  there  are  highly  poisonous  qualities 
resident  in  several  is  indisputable,  and  is  well  known,  as  has 
been  shown  by  Ghristison  and  others ;  one  being  an  acrid 
matter  so  very  fugacious  that  it  disappears  when  the  plant 
is  dried  or  boiled  or  macerated  in  weak  acids,  alkalies,  or 
alcohol;  the  other  prhiciple  is  more  fixed,  resisting  tlie 
action  of  these  tests,  and  resembling  in  its  effects  the  opera- 
tion of  opium. 

iVIany  years  ago,  Greville,  in  a  Memoir  before  the  Wer- 
nerian  Society  of  Edinburgh,  directed  the  public  attention  to 
the  use  of  the  esculent  fungi  as  a  staple  article  of  diet ;  and 
Schwaegrichen,  the  illustrious  editor  of  Schweinitz's  first  con- 
tribution to  the  knowledge  of  our  Noith  American  species, 
derived  great  satisfaction  in  eating  those  which  possessed 
neither  a  bad  flavor  nor  a  disagreeable  smell,  and  which 
had  a  tolerably  firm  consistence,  with  bread  and  drinking 
nothing  but  water ;  such  a  diet  pursued  for  several  weeks,  as 
he  affirms,  increasing  his  strength  and  improving  his  health. 
"I  have  observed,"  says  Persoon,  who  furnishes  this  account, 
'*that  fungi,  if  moderately  used,  are  very  nourishing."  The 
experiments  of  Braconnot  and  Letellier  detected  a  substance 
to  which  the  name  o{  fungin  is  applied,  present  equally  in 
the  harmless  and  poisonous  fungi  alike,  which  in  itself  is 
highly  nutritious  containing  nitrogen,  and  very  similar  in  its 
composition  to  animal  matter.  The  process  of  cooking  is 
therefore  conducive  to  the  gustatory  condition,  and  advan- 
tageous in  overcoming  what  is  deleterious,  if  present  in  spe- 
cies considered  esculent.  A  more  general  as  well  as  accurate 
knowledge  of  our  native  species  would  place  these  despised 
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plants  oti  the  same  level  M-ith  other  and  higher  fomu, 
eiulinicc  among  our  giiitlfii  vegetables  wild  states  c 
equally  iwisonous  «t»!  of  many  pluuta  Iwside,  often 
for  Uurmless  ones,  ending,  if  used,  in  fuLiil  results. 

AI)out  eight  yeai-B  ago  ai>iiearcd  the  Itev.  Dr. 
vitluublu  work  on  the  "Ksculent  Funguses  of  EiiglniKl,**  with 
drawings  of  the  species  eolored  after  nature,  unil  defining 
their  loealities,  uses,  and  importance ;  iudicnting  utteiitt 
the  right  direction  to  this  subject,  and  followed  shortly 
by  the  little  treatise  whoso  title  stands  at  the  head  of 
article.     To  uiiderstuud  the  arrangement  iind  classitimlion  cf 
the  fungi  requires  a.  careful  study  of  the  systt^^motic  trcatiiKS 
of  such  botanists  as  have  made  thorn  a  specialty,  aiid  to 
even  an  idea  of  such  systems  would  be  out  of  place 
Yet  some  peculiarities   noticed  by  our  author  may 
wholly  devoid  of  interest.     "To  say  that  fungi  may  be 
eveiywhcre,  would  not  perhaps  be  literally  true;  but 
where  they  are  iio(  foimd  under  any  circumstances 
puzzling, — eveiy  rotten  stump  or  twig,  every  decaying, 
or  fruit,  has  its  poeuUar  species,  —  some  large 
tract  immediate  attention,  others  so  small  as  to  be  IDl 
to  the  unaided  eye."  (p.  3.) 

Of  these  latter  may  be  mentioned,  as  confirraatoiy 
statement,  the  panisitic  fungus,  which  destroys  by 
consumptive  disease  the  life  of  the  common  House-Hy  (^^>^ 
rettflonema  muaca)  ;  and  the  Boti-ytis  bawiiuia,  which  lufi^ 
the  silk-worm;  the  mother  of  beer  and  vinegar  is  the  inyori- 
iiun*  of  other  species;  aud  similar  mycoderms*  riot  in  tte 
inkstand,  and  even  in  pharmaceutical  preparations ;  iJm  <It> 
cuying  hoofs  and  horns  of  animals,  and  the  feathers  of  hiidt 
produce  their  particular  kinds;  the  lungs  of  water-fowl  ut 
attacked  by  othei-s;  tlie  skin  of  fishes,  and  the  eggs  uf  Iwils 
and  frogs  are  destroyed  by  panisitic  fungi.  No  suhttaiKt 
escaiKJB  their  visits,  aud  even  iron  hai-dly  cooled  has  Imd 
found  invested  iu  a  few  hours  mth  fungoid  tJireada.    !nw 

■  C^DuOltlaiu  of  fluksi  Id  Qlioii  or  uallCTl  Ibmwl*,  ana  iiblch  uouliUBoa*  ona  ffflD^ 
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minute  organisms,  which  serve  for  seeds  and  known  as 
spores,  float  in  the  air  and  lodge  in  the  water,  waiting  op- 
portunity to  germinate  and  grow.  Even  the  cavities  of  nuts, 
and  the  tough  kernels  of  apples  develop  certain  species; 
and  roots  and  solid  timber  alike  are  rent  asunder  by  the 
presence  of  particular  kinds.  The  mildews  which  cover  our 
gooseberries  and  hops,  and  the  foliage  of  the  vine,  or  the 
husk  of  the  ripening  grain,  are  forms  of  the  smaller  fungi, 
and  all  powerful  in  their  littleness. 

•'Nor  are  these  plants  less  worthy  of  notice  on  account  of 
the  rapidity  of  their  growth.  The  great  puff-ball  springs  up 
in  a  marvellous  manner  to  the  size  of  a  pumpkin  during 
the  night,  and  Dr.  Lindley  has  computed  that  the  cells  of 
which  its  structure  is  composed  have  nmltiplied  at  the  ex- 
traordinary rate  of  sixty  millions  in  a  minute.  Dr.  Greville 
mentions  an  instance  of  one  of  the  largest  of  British  fungi 
(^JPolifporus  squamosum)  attaining  a  circumference  of  seven 
feet  five  inches,  and  weighing  thirty- four  pounds  after 
having  been  cut  four  days.  It  was  only  four  weeks  attain- 
ing t6  these  dimensions,  thus  acquiring  an  increase  of  growth 
equal  to  nineteen  ounces  per  day."  This  rapidity  of  growth 
is  only  equalled  by  the  amazing  power  which  vegetables,  so 
fragile  and  tender  in  their  tissues,  possess ;  instances  'being 
cited  where  pavements  have  been  lifted  by  the  growing  of 
fungi  beneath ;  but  somewhat  of  the  same  phenomena  may  be 
yearly  seen  in  the  woods,  where  clusters  of  brittle  fungi,  by 
perpendicular  pressure,  lift  masses  of  earth  and  leaves  up- 
wards as  they  issue  into  the  air  and  light;  and. in  the  early 
spring  the  same  phenomena  may  be  seen  where  the  flowers 
of  the  Christmas-rose  penetrate  the  frozen  ground. 

•*It  is  a  curious  fact  in  connection  with  the  growth  of  these 
singular  plants"  (the  fungi),  "that  while  Phanerogams  ab- 
sorb carbonic  acid  from  the  atmosphere  and  respire  oxygen, 
in  this  instance  the  order  is  reversed,  and  carbonic  acid  gas 
is  given  off.  Fungi  appear  to  flourish  best  in  the  absence  of 
light,  in  dark  cellars,  under  flag-stones,  in  hollow  trees  and 

A>IER.  NATURAUST,   VOL.   II.  38 


898  MUSHROOMS. 

ill  like  pliipcs,  whore  no  other  form  of  piniit  coiifJ  oxisi; 
wbilt!  sonic  are  entirely  subterranean.  ThL-Jvrmti,  too,  whjcb 
these  singular  plants  assnmc  aru  oxtrenicly  diverfjiticd ;  in 
3<jnie  the  form  is  that  of  ii  cup,  in  otiiers  of  a  goblet,  a  xiiu- 
ccr,  an  car.  a  hinl's  nest,  a  horn,  a  hunch  of  conil,  »  iHillon, 
a  rosett*?.  a  lump  of  jelly,  or  a  piece  of  velvet.  lo  color 
tliey  nro  nlniost  aa  vai'inhle  as  in  Bh>ij>c.  tiie  rnreot  color 
being  green.  Wo  have  all  shades  of  red,  fi-otii  liglit  |iur|ile 
to  deepest  crimson;  all  lints  of  yellow  from  snlpbiiroas  u 
orange:  all  kinds  of  browns  from  palest  oehre  to  ilei'pcsl 
nmber,  nnd  every  gnidnation  between  jwlc  gi'uy  and  Hxitv 
black  ;  blue  and  violet  tints  do  not  id>ouiid,  but  these,  as  well 
as  a  beantifnl  amethyst,  occasionally  occur.  White  and  creatnf 
traits  are  very  common.  Odors  are  manifestly  agrerablc  at 
disagreeable  to  a  considerable  extent,  according  to  tlic  tu4e 
of  tbc  inhalci-,  but  it  must  )>o  confessed  that  Boine  of  th« 
fungi  exhale  an  odor  so  intolerably  fetid,  tiiat  no  ect  of 
olfactory  nerves  could  Iw  found  to  endure  it  longer  thnn  wu 
absolutely  necessary ;  the  truly  elegant  but  rare  C'laUtm 
being  an  instance  to  the  jmint.  Fortunately  this  uiiplca:iiuit 
feature  is  not  common  in  the  fungi,  some  smelling  like  oev- 
made  hay,  like  violets,  like  anise,  or  walunts,  or  new  meal, 
or  tarragon, — and  a  variety  of  flavors  which  tbc  fungi  {XMsen 
is  calculated  to  please," 

It  bas  been  asserted  by  some  botanists  that  climnto  groi^ 
modifies  the  properties  of  these,  plants,  and  reiidere  then 
harmless,  where  found  out  of  their  native  habitats.  A  mi^ 
-niiicent  species,  known  as  the  Amoniltt  intiscuriu»,  or  flj 
Agnric,  a  native  of  Europe,  and  found  in  oiu*  woods,  is  one 
of  twelve  species  occnrriiig  in  England,  of  which  many  \v 
side  this  one,  are  decidedly  poisonous  and  used  in  the  prpp- 
aration  of  fly-paper.  Roques,  in  Iiis  work  on  the  esciileni 
fungi,  distinctly  says,  "That  this  plant  has  not  its  poitouou 
qualities  modified  by  any  climate,  the  Czar  Alexis  lost  Ida 
life  by  eating  of  it.  and  yet  it  has  been  affirmed  tlint  Ul 
Kiimlseimtka  it  is  med  ««  a  /rf/iicnt  article  o//ootl,  sad  is 
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cooked  and  eaten  in  Russia.  In  Siberia,  it  supplies  the 
inhabitants  with  the  means  of  intoxication  similar  to  that 
produced  by  the  ha^chiftcfi  and  majoon  in  the  East." 

Under  the  vague  and  general  name  of  mushrooms,  several 
species  of  fungi  are  consumed  as  articles  of  food.  It  may  be 
true  that  in  some  localities,  only  one  or  two  species  arc  dig- 
nified with  the  appellation  of  mushroom,  while  all  the  rest 
which  resemble  it  in  form  are  condemned  as  toadstools  :  yet 
we  believe  there  is  in  prospect  an  age  when  more  of  those 
which  are  really  worthy  will  be  admitted  to  the  tables  of 
rich  and  poor  without  that  accompaniment  of  suspicion  and 
dread  which  attaches  to  a  dish  of  mushrooms.  We  accord 
perfect  justice  to  Agaricus  comjpestris^  the  mushroom  of  cul- 
tivation, whilst  more  delicious  kinds,  and  equally  harmless, 
are  allowed  to  flourish  and  decay  year  by  year  without  mo- 
lestation. 

Dr.  Badham,  whose  work  we   have  alreadv  mentioned, 
gives  usinstinces  of  "Ixjcfsteaks  growing  on  oaks  in  the 
shape  of  Fistulina  hepatica;  Ayaricus  fwvpes  to  pickle  in 
clusters  under  them ;  puff-balls,  which  some  of  our  friends 
have  not  inaptly  compared  to  sweetbread  for  the  rich  deli- 
cacy of  their  unjissisted  flavor.     Ilydna^  as  good  as  oysters, 
which  they  somewhat  resemble  in  taste  ;  Agaricus  (l€Uci(h'<us, 
reminding  us  of  tender  lamb  kidney;  the  beautiful  Yellow 
Cbautcrille,  the  Kalon  km  agathon  of  diet,  growing  by  the 
bushel ;  the  sweet  nutty  Boletus  in  vain  calling  itself  edulis 
(edible),  where  there  was  none  to  believe;  the  dainty  Or- 
cilla  (^Agaricus  heterophijllus) ^  which  tastes  like  the  craw- 
fish when  gi'illed  ;  the  red  and  green  spe(;ies  of  Agaricus^  to 
cook  in  any  way,  and  equally  good  in  all." 

Of  this  list  of  dainties  let  us  sec  what  we  have  among  us 
"Wherew^ith  to  replenish  our  larder.  The  beefsteak  (Fistu- 
Iina)y  though  not  given  in  my  friend  Sprague's  second  list 
of  New  England  fungi,  in  the  Proceedings  of  the  Boston 
Society  of  Natural  History,  vol.  vi,  p.  315,  is  credited  to 
D.  Murray  in  a  previous  list  of  the  fifth  volume,  p.  325  ;  and 
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according  to  .Schwiiiitx,  is  common  throiighoiit  nil  Pc 
vniiin,  ami  ofU-ii  of  the  greatest  siae.  We  must  forcgu 
pickled  Af/aricusJ\i/iipes,  unless  brought  ty  light  Uy  Curtiit 
or  Itavcuol ;  the  creamy  putr-balle,  which  in  the  Lymperdtm 
ijujaiiieum,  is,  nreordiiig  to  our  author,  (^xcollont  tntln^, 
C8|jeeially  cst«cmoil  iu  Itjily,  and  on  the  authority  of  Mm. 
Huseey  (autlior  of  a  costly  work  on  British  Myoology) 
mv,  when  slictrd  and  "dipped  in  the  yolk  of  egg,  and  »>pnD- 
kled  with  chopped  meat,  herbs,  and  spices,  much  lighter 
and  more  digestible  than  egg  omelctts  :"  these  rare  bits  an; 
i-epreseiited  in  the  /..  Boi'i»tu,  which  nttJiinut  an  enonuous 
size,  and  would  furnish  "omelets"  for  an  army.  Then  for 
vegetable  oysters  we  liave  several  species  of  Jlydna:  Ilw 
lamb's  kidney  in  pine  woods  is  the  Lfictarius  (or  Agartciu) 
fleUcfomtv  and  the  volemum  is  in  Mr.  Sprague's  lii>iti  a 
more  common  species;  as  to  the  " Ixratitiful  yellow  Chan* 
tei-elle,"  which  smells  like  ripe  apricots,  a  brigJit  mutiny 
afternoon  in  September  revealed  sueh  a  group  to  my  eyes 
as  has  gladdened  them  ever  since  when  my  meniorj'  has  re- 
called the  scene ;  the  edible  Bolehis,  if  not  among  our  natin 
species,  is  curiously  represented  by  some  counterfeit,  and, 
a<rcoi-ding  to  C,  C.  Frost,  occui-s  in  the  ^voods  of  Bniltk^ 
bom',  Vermont ;  the  dainty  Orcella,  I  am  soiry  lo  say,  is 
fotmd  in  bad  company  with  species  of  Itussula,  and  no  ntat* 
ter  if  wanting  with  us,  a  genus  containing  "some  of  the  ^kA 
imd  some  of  the  woi-st  of  ftmgi  viewed  in  an  alimentarjr 
aspect,  and  some  of  the  most  brilliantly  colored  sjK'cies." 

Onr  author  gives  us  quite  a  list  of  species  nut  niicotnKKn 
in  England,  some  sold  by  the  quantity  in  the  marketa  with 
their  true  seicntitie  names,  without  which  they  could  not  be 
l-eeognized  with  any  dcgi-oe  of  ccrtjiinty.  In  a  few  instanm 
we  have  been  able  to  identify  them  with  Aminican  kinds,  by 
comparing  reliable  catalogues  of  our  own  mycologiste ;  but 
even  this  metho«I  is  not  without  certain  objccUous,  Eincel^i 
tiie  united  labors  of  Berkeley  and  Curtis,  the  Schwcinibdau 
eullectiou  has  been  found  not  so   authentic  us  it  eouli]  '«■ 
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iri^tH'd.  Tho  student,  curious  in  those  matters,  may  Ijp  re- 
ferred to  these  jMjiers  in  the  Jouninl  of  the  Atwloniy  «f 
XBtural  Sciences  of  ITiiladGlphisi,  for  July,  ISSfi  (ncw- 
Borie«),  and  to  thoao  in  the  Memoirs  of  eevemi  .Scientilio 
Societies,  jind  to  Dr.  Curtis'  list  of  plants  alluded  to  nliove. 
But  in  an  eiiteriiriso  like  the  oiio  Ix-fore  us.  the  efTorls 
of  pastroDORiy  must  be  culistcd,  and  u  series  of  ex])eriment^ 
ittstituled  upon  our  New  England  epi>eies.  Plants  thus  low 
in  the  order  of  vegetation  would  be  most  likely  lo  l»e  rcprc- 
senlcd  by  co-species  and  traiiaatlnutic  forms,  equally  good 
for  food  or  dungeroua  as  viands,  possessing  the  chemical 
principles  which  are  to  be  sought  and  found  in  them. 

The  fairy-rings,  dcscril>ed  in  English  iKtoks,  are  due  to 
tiin  presence  of  a  modest  little  Agario,  figui'ed  and  colored 
■to  life,  under  the  name  of  3Iammniug  oreades,  an  appellation 
which  we  find  in  Mr.  Sprague's  list,  but  with  which  we  have 
no  personal  acquaintjince.     "The  little  fairy-ring  Charajtig- 
uon,"  says  M.  C.  Cooke,  "is  one  of  the  privileged  few  Uiat 
enjoy  a  good  reputation,  but  even  in  this  instance  the  repu- 
tation ia  local.     In  the  dried  state  they  are  available  for 
culinary  purjioses,  while  thousands  of  them  annually  rot  in 
rtic  pastures,  where  they  grow  without   a   hand  to  gather 
Ihcm.     There  is  scarcely  a  more  delicious  fungus.     It  is  so 
CDDunon   in  districts  that  bushels  may  Ik-  giithered  in  a  day, 
ITiey  may  also  be  readily  dried   by  striuging  them  togetlier 
M  a  thread,  and   suspending   them  in  a  dry  kit<'hen,  and 
"Jk-ii  thoroughly  dried  may  I)e  kept  in  close  tins." 
A.llnsion  bus  already  Ix^en  made  to  the  Boleti  as  articles 
food,  of  which  both   Kngland   and  this  country  possess 
■»j  stM'ciea.     In  selecting  them   for  trial   in  cookery,  wo 
■nforraed  that  "it  will  be  advisable  to  caution  all  who  are 
tpcrienced  in  collecting  Doleti,  that  seveml  are  unwbole- 
L«.  «ome  decidedly  ikiIschioiis.     If  upon  cutting  or  bruia- 
any  specimen  il   should  be   found   to   change   color,  it 
'*ilil  Iw  rejected.     Some  species  iK-conie  blue  almost  ira- 
■TO^ialely  njiou    wounding;    those    with    reddish   stems,  or 
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with  the  under  surfaces  red  or  crimson,  should  also  be  lei. 
jected." 

Any  one  familiar  with  our  woods  in  the  autumn  most 
recall  the  numerous  sorts  of  the  coral  fungi,  so  delicate  and 
branched  in  variety  of  sliapcs,  as  to  remind  him  of  the  corab 
of  the  ocean.  They  bear  the  generic  name  of  Clavarim^ 
from  ClaviiSy  a  club,  the  single  branches  being  blunt  or 
club-shaped  at  the  apices.  If  such  on  being  gsitherod  and 
carried  home  are  laid  upon  a  piece  of  slate  or  bhick  paper, 
a  multitude  of  small  white  particles,  or  perhaps  of  a  bluialh 
gray  color,  will  fall  from  them,  and  become  visible  after  • 
few  hours.  These  are  the  spores.  "All  the  white-spored 
Clavarias  are  wholesome ;  but  some  are  so  tough  and 
leathery,  and  others  are  so  small,  that  the  number  at  all 
available  for  culinary  purposes  is  limited.  They  should, 
after  being  collected,  be  washed  in  lukewarm  water  and  per^ 
fectly  dried,  then  tied  together  in  little  bundles  like  aspanh 
gus,  and  cooked  with  butter,  parsley,  onion,  pepper,  and 
salt;  when  cooked,  they  may  be  improved  by  the  addition 
of  a  little  cream  and  the  yolk  of  an  egg." 

The  English  and  Euroi)ean  species  cited  are  C.  C.  cinerta^ 
aiiipstlnjsthm^  rtff/osa,  vermicuhita^  fast uj lata ^  voraUoidea^  and 
crlstata^  of  which  we  have  several,  and  representatives  of 
the  others.  The  Ilelvellas,  like  the  J/orels,  to  which  allu- 
sion has  been  made,  are  also  classed  among  the  edible  kinds, 
and  represented  in  our  country  in  two  more  species  at  least. 
^'Tlie  best  substitute  for  the  expensive  ilorels  may  be  found 
in  two  indigenous  species  of  Ilel  veil  a  ^wh'wh,  like  the  J/orefa, 
may  be  gathered  during  the  season,  and  dried,  and  thus  pre- 
si*rved  for  use  all  the  year  round.  They  inipart  an  excel- 
lant  flavor  to  gravies  and  soups."  Related  to  these,  but  of 
dlHerent  shape,  size,  color,  and  consistence,  are  the  nume- 
rous Pezizre,  of  which  the  list  of  North  American  exceeds  at 
least  two  hundred  species ;  and  in  Great  Britain  one  huudanl 
and  thirty  or  more.  They  are  interesting  to  the  mycologist, 
presenting  in  their  exterior  both  delicate  and  gorgeous  tints, 


varyiug  much  in  size,  and  rotim)  almost  everywhere  in  moist 
•itUAtiuus.  "in  the  mtiuufnctiire  of  the  tiunUsome  Tunbridge 
wv,  a  viiriely  of  wooil  is  I'uiployed  tiiider  the  iiunii'!  of 
'green  oak.  Although  of  a  mineral  grceu  color,  tliis  is  the 
'Ordinnry  British  oiik  ;  hut  the  nltoratiou  whii-h  it  has  tmder- 
goiHs  IS  duo  to  the  presence  of  a  fungus.  A  hiuidsomc  little 
•{lecics  reaemhiing  a  Pezizia  ti-avrrses  with  its  myoelium  the 
iwhuli;  fahrit^  of  such  wood,  and  these  minute  threads  give  the 
igreeii  tint  tu  the  timl>er."  Similar  tinted  but  decayed  sticks 
«nil  i>iece8  of  timber  may  be  found  in  our  own  woods,  owing 
floubtk^ss  to  a  similar  cause. 

In  euuclusion,  it  is  to  be  hoped  that  the  coming  season 
\y  be  seized  upon  for  collecting,  delineating,  and  coloring 
living  B]K'cimeiis  some  of  the  many  lino  and  curious 
of  this  vicinity ;  and  that  our  naturalists  may  insti- 
tute experiments,  aided  by  the  chemist  and  the  gastronomer, 
iu  tbui  line  of  wholesome,  novel,  and  dainty  tidbits  of  the 
table. 
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-Ajioxo  the  dark-brown  leaves  and  green  filaments  which 

■«  bonie  ujion  the  edge  of  the  incoming  tide,  one  fretjuently 

ol»erves  a  ttubstancc  hardly  distinguishable  from  the  sur- 

"iitndtag  plants,  except  for  its  light-liroivn  color  and  porosity. 

Tiiw  ia  soniotimea  dendritic,"  with  lank  branches  springing 

I  wool  broad,  thick-spreading  bases  ;  but  generally  it  is  broken 

J  Wto  fragments,  and  only  the  palm-like  pai-t6,with  their  linger- 

[  ■hapaj  en\\*,  are  left  grasping  among  tJie  froth -covered 

I •Ga-'Mn.'ds.     A  slight  pressure  will  expel  the  water,  and  the 

"P^ct  of  the  half-di'ied  specimen  will  at  once  arrest  atten- 


•  *a  in  fact  a  Sponge,  differing  only  in  the  detaiU  of  its 


structure  nud  its  gciiei-al  form  fioni  tlio  spoiiffcs  of  commert*. 
The  liittcr,  whoso  irregiilHr  swelling  oiitliiips  are  eo  famil- 
iar to  us,  arc  of  foreign  origin,  tbo  hetter  kinds  rotuJn^ 
from  the  more  eastern  shores  of  the  Mc<lit«>rnuionn,  the 
coiirser  imd  larger  kinds  fiyjQi  the  Buhnmiis.  The  commcN 
cial  value  af  these  is  bused  upon  the  horny  luitaru  and 
olosely  interwoven  textui-o  of  their  internal  ekeluUtii. 

A  sponge  13,  typieiilly,  a  gelatinous  tiinss,  in  wliich  in  im* 
bedded  numerous  little-spikes  and  plat«a,  of  h  horny,  oaln- 
reouB,  or  siliceous  siihstniice ;  or  Iwir-Itko  threads  of  various 
forms,  which  are  so  thickly  disposed  and  closely  knit  to- 
gether  by  animal  matter,  that  they  form  a  sort  of  o|>eii-work 
frame  supporting  the  looser  tissues. 

In  the  common  sponge  this  fnirae-work  is  wholly  compoMd 
of  horny  hairs,  which  are  so  densely  packed  ami  elastic  Uut 
they  immediately  resume  their  original  shape  after  being 
compressed.  The  gelatinous  matter  is  in  all  eaeca  elcanod 
out  aft«r  the  s{«)nge  is  torn  up  from  its  roeky  bed.  and  thoae 
which  we  utilize  are  only  the  horny  skeletons  of  the  IJnog 
animals.  So  loosely  constructed  and  fragile,  however,  art 
the  large  braneliing  species  of  our  otvii  coast,  that  a  dried 
epecimcu  may  be  crushed  to  powder  in  the  hand. 

The  exterior  of  our  beach  specimens  have  a  furry  l(X)!t,  du« 
to  the  projecting  points  of  the  spiculntt  wliich  j)r()tru(le 
through  the  outer  skin.  Scattered  holes  of  considrnble 
size  reveal  portiopis  of  the  interior,  and  l>ctween  them  m 
iunumemble  smaller  pores.  These  laigcr  aiwiturcs  cntitwA 
with  distinct  channels  which  ramify  through  the  ma»»  in  ill 
directions,  and,  when  surrounded  by  their  native  rh-jiieal. 
expel  continuous  jets  of  watei'.  In  fact  the  wholo  is  only  u 
apparatus  for  absorbing  and  ejecting  sea-water,  vrell  deaevt- 
ing  its  old  name  of  sea-lungs. 

The  surrounding  liquid  is  taken  in  through  the  snuHer 
pores  of  the  outer  side,  and,  passing  through  the  lui^^like 
interstices  of  the  structure,  is  finally  colloctwl  in  the  main 
channels  and  thrown  out  again,  together  wiUi  quautitlwof 
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ftfiH^ulont  nmtt«'r  through  the  larger  opt'iiings.     Tho   niesbos 
|.of  tfao  sieve  find  thi'  cbiinneld  iiro  thickly  lined  with  myrittds 
F  micmscopicn!  nniniHlciilK^,  lo  whirh  the  peri)ctiial  current 
5»»  Ihoir  minute  food,  sifted  of  all  tho  coarse,  unsuitable 
l.|Mrticlcs,  aud  inaiutuins  uu  iuvigoriiting  iiiipply  uf  fn^sli  son- 
I'vatcr  thntughout  the  whole  colony.    The  aiiimnts  themselves 
BcrcMto  this  eurrcnt  by  iho  motion  of  cilia?,  or  little  hairs, 
which  grow  out  from  the  region  of  the  month.     The  form  of 
teir  bodies  bus  been  ascertained  in  ojily  one  species,  ealled 
•ua»olenia   Imtrt/ohles.     In    this,  which    is    quite    small, 
igb  common  on  the  shore.  Professor  H.  J.  Cliuk  found 
t  thoy  were  minute  8iic-shiii>ed   l>eiDg8,  with  u  collar  pro- 
rtJng  fVom   tho  free  end,  in  tbc  middle  of  which  was  the 
tnuth,  dituated  at  the  biise  of  a  long  filament  which  was 
tIIv  ever  at  rest.     It  seemed  to  be  employed  principally 
I  casting  moi-sels  of  food  down  into  the  month,  and  this 
iC!tion,  in  itself  so  slight,  is  yet,  when  carried  on  by  the  thon- 
I  of  neighboring  filaments,  sufiieient  fo  keep  the  fluids 
1  rapid  motion  through  the  meshes. 
I'litil  of  latfl  years  the  »nlmal  nature  of  tlie  sponge  was 
r  ibpuled.     Then  it  was  referred  to  the  Amwba  forma,  crea- 
tures which   arc    mei-e   sprawling   drojis   of  jelly,   without 
immlhA  or  stomachs,  but  which,  however,  manage  to  move 
ibnot,  and   even   in  some   species  build  up  most  ohilmnite 
intfmal  structures  resembling  minute  shells.     Xow,  through 
ihe  iuvcstigntiona  of  Professor  H.  J.  Clark,  wc  know  that 
Uiey  iiro  colonies  of  such  comparatively  highly  orgamxed 
^Qgs  OS  thoise  I  have  deserilted,  and  we  are  also  able  to 
tato,  upon  the  same  authority,  that   their  young  are  free, 
;  globules,  resembling  an  isolated  individual  of  tbc 
•fwnt  stock. 
Tho   mode  of  groivth  has  not  been  studied  in  the  sponge 
•^V,  but  in  n  closely  allied  animal  where  a  numlM?r  of  lit- 
'■  belb  grow  upon  a  stem  {Cothmfja  pttlclierrimn).     The 
^^ng  of  this  is  free  at  first,  but  finally  attaches  itself,  and 
s  elevated  on  a  pedicle.     Then  the  vase  grows  more 
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oval,  the  ojipositc  sides  At  the  narrowest  diiuueter  np[ 
euoli  utiier,  coiiluace  and  syAit,  dividing  all  ttie  iiiten 
gana,  mid  the  mouth  aud  vidyx,  or  coUur,  into  two  | 
Two  other  filaments  grovf  up  from  these  biilvus,  ami  a  fi 
begins  in  the  disk,  which  gradually  apreadu  luth  upwunl  a 
downward,  until  two  trans[jarciit  vases,  eomplett^  in  structim. 
swing  upon  tlio  trunk  whit-h  bore  otily  one  an  hour  before. 
Tills  process  in  some  siiec-ies  i^  continued  until  ijuittj  n  cluul 
of  descendants  cluster  around  the  parent  brunvh,  Inil  in 
otliers,  again,  only  separate  and  distinct  individuals  ara  j 
duced,  the  division  totally  sepai'uting  the  st^Mu  aa  well 
body. 

The  sponge,  proliably,  grows  in  the  sinnc  way ; 
Ta«C8,  having  no  stems,  remain  attached  cide  by  t 
secrete  the  gelatine  and  spicule,  or  horny  hairs,  i 
lower  surfaces  of  theu-  bodies.  These  support  the  v 
and  enable  it  to  maintain  a  definite  outline,  and  c 
growth  without  thu  danger  of  collapsing, 

There  arc  several  species  on  our  coast,  but  the  l 
tioable  is  the  great  Ilaliehondi'ia,  whose  favorite  i 
old  whiiif-pile.  This  may  not  seem  an  attmctivc  obje 
Nature  has  clothed  the  whole  coast  with  her  living  tap< 
and  even  here,  her  taste  is  as  faultless,  and  her  1 
lavish  in  decoration,  as  in  more  favored  and  sunnier  s 

Uet  into  your  boat,  and  when  the  tide  is  luWe^  floutj 
under  the  wharves  through  whit-h  the  cm-rent  haa  s  i 
sweep.     The  waves  lift   the   dank   bladder-weeds  and'j 
green  sea-hair  which  cflver  their  stained  sides,  while  J 
those,  brown   clusters  of  miissel-shells   ojion   their  I 
mouths,  and  huge  anemones,  us  thick  as  your  t 
their  laced  crowns  of   white,  brown,  crimson,  or  vai 
colors  on  the  water-worn  logs ;  and  in  the  midst  i 
sea-lungs   hangs   out  it«  mass  of  branches,  and  8)i 
weird  fingers  up  towai-ds  the  observer.     Even  tho  spi 
licautiful  in  such  places  aud  with  such  a 
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BY  W.   T.  BRIGHAM. 

[Continued  Arom  page  186.] 

Cocos  nucifera^  Cocoanut.  To  attempt  to  give  a  bare 
enumeration  of  the  qualities  of  this  most  useful  of  the  noble 
fiimily  of  Palms  would  be  a  difficult  task,  and  there  is  a 
saying  among  Eastern  nations  that  its  attributes  would  fill 
a  book.  Although  its  strict  territory  is  bounded  by  the 
tropics,  and  although  a  denizen  of  the  sea-shore,  it  will  grow 
as  far  north  as  Lucknow,  in  India  (2ti^  50' x.),  and  is  planted 
far  in  the  interior  of  that  peninsula ;  but  in  the  one  case  it 
does  not  bear  fruit,  in  the  other  is  dwarfed  and  languishes. 
From  its  littoral  position,  its  buoyant  and  well-protected 
nuts  have  been  driven  by  winds  and  currents  all  over  the 
tropical  seas,  and  almost  as  soon  as  the  atoll  changes  from  a 
mere  reef  to  an  island,  the  cocoanut  lands  on  the  shores. 

The  tall  unbranching  stem,  often  attaining  the  height  of 
ninety-feet,  with  a  diameter  at  the  base  of  three  feet,  and  at 
the  crown  a  foot,  is  a  most  atti*active  object.  The  scars  of 
the  &llen  leaf-stalks,  more  and  more  distinct  as  thoy  ap- 
proach the  top,  show  clearly  the  way  in  which  the  stem  has 
grown,  starting  almost  at  the  commencement  of  life  with  its 
full  diameter,  and  throwing  off  crop  after  crop  of  leaves  as 
it  grows  in  height.  The  leaves  are  usually  twelve  or  fifteen 
in  number,  often  fourteen  feet  long,  and  cluster  around  the 
cap.  As  a  new  leaf  comes  out,  it  is  covered  with  a  brown 
fibrous  sheath,  which  is  soon  split  through  by  the  sharp  end 
of  the  leaf.  At  first  the  leaflets  are  folded  closely  upon  the 
central  rib,  so  closely  that  they  seem  a  part  of  the  smooth, 
bright  green  blade.  The  midrib  is  now  quite  short,  nmch 
like  the  midrib  of  our  common  palm-leaf  fans,  and  if  we 
could  crumple  one  of  these  dried  leaves  up,  we  should  have 
much  the  plan  of  the  young  cocoanut  leaf.     If  the  blades 
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hIioiiM  how  rxpaiul  thr  loaf  would  \yo  \ra\mHio ;  but  it  goc«  od 
loii^lioniiig  tlio  axis  ami  iKrcoiues  pinmito,  Bhowiiin:  n  hij^HT 
onlor  of  <lrv<*lo|>nient.  Fivi*  or  Hix  loavc*9  an*  unftikled 
oviTV  yoar,  and  as  many  witluT  and  fall  off.  Wh<*n  ycHin*; 
till*  leaves  an*  <|uit<*  tondor,  but  wlu*n  fully  ex|miidcHl,  Ihh-uuit 
viTV  stitfand  hanl. 

Tbo  axillary  spatbo  oihmih  alwayn  on  tbt*  under  »idc  ami 
H<K>n  tails  otr,  UMivin*:^  a  npirato  spadix  lN*arin<;  the  fcnuile 
t1(»w<»rs  near  thi^  base ;  as  in  nio^t  palms  the  blossom  is  l»raii* 
tiful  from  the  <rn'at  nuiniNT  (»f  tin*  tlowers,  rather  than  from 
any  individual  gniee.  In  fav(»nible  places  eneh  Mem  will 
lM>ar  fi*oin  tive  to  tifteen  nuts,  and  a  mature  tn*e  ninv  hare 
eifjht  or  t<'n,  or  even  twelve  of  tlu'se  stems,  one  blo!is<»miw 
every  four  or  tive  weeks;  so  that  a  tn»e  will  pnMluor  fmn 
ei<rhty  to  a  hundn*d  nuts  annually.  They  ri|N*n  in  nuccr** 
sion,  so  that  blossoms  and  fruit  an*  seen  at  onee. 

As  the  fruit  eonu^s  to  us  its  <rlory  is  p>ne.  It  is  in  Ht 
iK'st  e(»ndition  just  In^fon'  ri|)4'n4*ss,  or  when  the  shell  i«i  M>ft 
enouirh  to  In*  eut  with  a  knife:  then  the  int4*rior  is  lilird 
with  a  rich  eK*ar  milk,  always  r(N>l  when  just  <rathen*<l,  ami 
th<*  shrll  is  roat4*d  with  a  p*latinous  en*am  almost  tmiifc|Mi- 
n*nt,  and  so  M)ft  as  to  In*  eat(*n  with  a  s|)Oon.  When  fully 
riiN*,  the  inner  erust  ha*«  hanlened,  and  ab^orUs]  the  ln^ttrr 
|mrt  of  the  milk,  l(*avin«r  »»  insipid  watiT.  The  milk  i» 
(|uit4'  mitritiouH,  nml  many  m<'<lieinal  etfeets  ha%*e  Invu  at- 
tnbut<*d  to  it.  I  have  dnink  nothinir  els«*  for  M*%'enil  <l.*tv*. 
without  iN*n'tMvin<r  imy  unfavondile  n*sult.  It  \y*  |M*rlia|i» 
with  more  miMiii  n'L'^inlril  a>  a  i-un*  f(»r  M^a— iekne?^.  (*aiv- 
fully  pirk(*d  with  a  |N)rtion  of  the  strm  attaeh«*<l,  they  may 
In*  raiTJed  for  throe  we«'kf*  at  M»a  uninjunMl,  |N*riia|w  lf»nsrrr, 
M)  that  wt*  miirht  In*  .nupplietl  with  fn*^h  mits  fn»m  the  Wt»«l 
Indira. 

A  r(M(mnut  in  always  plant4*d  with  the  thn*e  blai*k  ^|M1|!•, 
\\hi«  h  an*  mm^u  at  our  end,  upwanU.  Fnim  <»ne  of  them*  the 
-»t<'ni  i-i<«4**«,  and  tli«*  ^hrll  i**  mnhi  ^plit.  Often  the  nut  dnr^ 
not  Ugin  to  g«*rminate  for  six  months,  or  even  n  year  aftrr 
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mling,  Juid  it  grows  slowly  for  ilio  first  tno  yoni's  of  \U 

fo.     In  fiivorablo  situutions  the  tree  begins  to  bwir  wbun 

MX  ycjirs  old,  aiid  cuotiuiios   until  seventy  years,  ur  oven 

,  It  i»  said  tliat  the  ]>atni  loves  the  company  of  mnn,  and 

■OW8  iKijt  avnr  bis  Imbitntioii,  and  well  may  lunii  rntin-ii  the 

,  for  it  furnishes  him  with  all  the  newssiiries,  and  many 

f  Ibv  JuxuncA  of  life,  reijiiiring  no  cnltivation  or  care.     The 

]  U  ItunI  ill  old  trcc!^,  mid  very  oruitini'titnl,  and  is  used 

Umlicr.     The  rootlets  are  eaten,  or  rather  chewed  as 

xo :  the  young  leaves  are  boiled  mid  eaten  us  cabbage  ; 

II  tbvy  ura  older  they  furnish  a  good  surf:ieu  to  write  ou 

irith  a  sharp  point  (cow-dung  is  usually  rubbed  in  to  make 

duinuTters  more  visible),  niid  also  to  thatch  houses, 

a  gardens,  miike  boskets,  nmt-bcds,  tlsh-uets,  fans,  sieves. 

1  huts;  when  old  and  dry,  the  stout  midrib  is  used  for 

inbe,  paddles,   raftere,   feneo    posts;    the  riba  of  the  leaf- 

I  for  brushes,  torehes,  or  the  whole  is  burned  to  furnish 

hiUab.     The  husk  of  the  nnt  is  stripped  off  by  means  of  a 

lall  slake  lixed  in  the  ground,  and  a  man  e»ii  strip  a  thou- 

1  nuts  per  dicDi,  iind  the  husks  arc  then  soaked  for  scvo- 

I  montiis  in  water  to  sopamte  the  fibre,  and  liually  twisted 

0  ro|>«.  or  woven  into  mats  under  the  name  of  coir.     This 

!  U  very  strong  and  light,  does  not  rot  wiien  wet,  and 

a  OD  the  water.     Forty  nuts  usually  j-ield  six  [Mtunds  of 

ix.    The  undressed  tibre  of  tlie  husk  is  a  capital  polishing 

trial,  and   sailors  'use  nuts  split  in  Iialvcs  to  rub  down 


BeTnre  the  sfiathc  opens  it  is  of\en  tapped,  autl  a  clear 
[ti«  nius  out  which  is  fermented  to  Ibrm  toddy,  or  lioiled 
*wb  to  make  jaggery,  or  palm  sugar.     This  tapping  is  sup- 

i  to  injure  the  tree  if  long  i-ontinucd. 
I  Tlw  riiio  nut  is  cooked  and  eaten  in  various  ways.     When 
I  it  is  an  iugix-dient  of  the  best  euri-ica ;  niiseil  with 
M'oet  potato,  or  kalo,  and  baked,  it  forms  a  tine   pudding. 
B  PiR-i6e  Ulunden»  chew  up  the  meat  and  rub  it  into  tlieir 
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hair  OB  a  pomatum,  aud  whether  owing  to  this  spplia 
uot.  their  hair  is  exceedingly  nbinidant  mid  l>lnrk. 

The  oil  is,  i>erhaps,  one  of  the  most  vnlualtio  ] 
The  Microui'sians  break  up  the  nuts,  niid  exiHiac  ihi*  c 
the  heat  of  thd  sun  in  covered  troughs,  wetting  tlic  moM  eMi*. 
Btantly.  Fermentntiou  takes  place  and  the  oil  droju  out 
into  containers.  The  East  Indian  process  is  ahuost  as  radF, 
the  nuta  being  gi-onnd  in  a  wooden  or  stone  mill  of  primhivi> 
construction.  The  oil  produced,  of  course,  varies  in  qualilr 
as  well  as  in  quantity,  ten  nuts  producing  one  quart,  or  in 
other  eases  thirty  nuts  only  three  piut«.  In  other  places 
the  ground  nuts  are  i)re8sed,  and  sonictimes  boiled.  The  l»«t 
oil  is  used  either  for  cooking  purposes,  or  to  anoint  the  Imdr 
either  befoi-e  or  after  bathing, — a  moat  grateful  process  in  a 
hot  dry  climat«;  and  the  poorer  qualities  supply  the  haigi. 
Torches  arc  often  made  of  elephant's  dung  iHinml  into  i 
dere  by  the  ribs  of  the  leaficts,  and  saturated  with  the  c 

BorasKtiM  Sechellenfiis,  the  Double  Cocoannt,  Tbis^ 
long  regarded  as  a  most  valuable  medicinal  charm,' 
remedy  for  sterility  either  of  man  or  beast;  hut  its  repot 
has  mueli  diminished.  It  differs  from  the  oi-dlnary  coeemnit' 
in  having  two  distinct  lobes,  connected  at  the  upper  cud  m 
as  to  form  a  continuous  cavity.  The  milk  and  meat  a 
60  good  as  the  common  nut,  and  more  resemble  the  c 
of  the  Palmyra  nut,  so  common  in  Indi;t  and  elsowb 


Pficemx   dactr/lf/era.  Date.     The   leaves  are  sbnpi 
those  of  the  cocoanut,  but  are  stiffcr  and  of  a  lighter  j 
The  lower  portion  r)f  the  stalk  remains  attached  to  t 
long  after  the  leaf  hiis  withered,  making  it  rough  andi 
rably  adapted  for  harlioring  small  snakes,  centipedes,  t 
moif  ngri-ealilc  pai-asites  of  the  vegetable  worlti.     Tbsfl 
blossoms  are  exceedingly  numerous,  eleven  thousand  t 
been  counted  on  a  single  siiadix,  and  yet  to  obtain^ 
crop  of  fruit  artificial  impregnation  is   uecesaary. 
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woody  spathe  is  not  deciduous,  and  adds  to  the  untrim  ap- 
pearance of  the  tree.  In  Egypt  the  fruit  clusters-  are  often 
of  a  hundred  pounds  weight,  and  hang  down  from  steins  as 
large  as  a  man's  wrist.  The  yellow  dates  are  the  smallest, 
and  the  black  ones  the  largest  in  some  places,  but  there  is  a 
variety  of  yellow  dates  three  inches  long.  The  cluster  does 
not  all  TipQn  at  once,  but  each  date  that  matures  is  at  once 
removed  to  make  room  for  the  rest.  Dried,  they  form  the 
chief  food  for  the  Arabs,  and  are  much  liked  by  all  who  are 
able  to  get  them.  The  crushed  and  dirty  dates  tliat  come  to 
our  markets  are  very  inferior. 

The  date  tree  is  not  so  long  lived  as  the  cocoanut,  and  its 
uses  are  by  no  means  so  extensive.  The  wood  is  soft,  the 
blades  of  the  leaves  hard  and  narrow,  and  of  couree  the  coir 
and  oil  are  wanting,  and  yet  the  fruit  is  perhaps  the  most 
delicious  produced  by  any  palm. 


THE  CYNTHIA  SILK-WORM. 

BY  W.   V.   ANDREWS. 

It  is  not  at  all  a  creditable  circumstance  to  us,  as  an 
enterprising  people,  that  so  little  has  hitherto  been  done 
towards  making  silk -culture  a  source  of  national  wealth. 
Thirty  years  ago,  according  to  Mr.  d'llomergues'  account, 
some  spasmodic  efforts  were  made  in  this  direction  ;  but,  for 
some  cause,  chiefly  I  imagine  from  the  absence  of  skilled 
labor,  the  thing  came  to  naught.  In  Connecticut,  princi- 
pally in  the  counties  of  Windham  and  Tolland,  sewing-silk 
was  manufactured  to  some  extent ;  but  even  there  the 
''hands"  persisted  in  reeling  the  silk  after  the  fiishion  of 
their  grandmothers,  and  were  far  too  knowing,  and  shrewd, 
to  allow  themselves  to  be  taught  anything  by  outsiders,  who, 
probably  under  the  cloak  of  a  desire  to  communicate  know- 
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ledge,  harbored  some  base  design  on  the  2X)cket.  What  is 
being  done  in  tliat  loaility  .now  I  do  not  know,  and  the  only 
sewing- silk  manufactory  that  I  know  of,  is  that  of  the 
*' Singer  Sewing  Machine  Company,"  in  New  Jersey.  Of 
course  all  the  silk  they  use  is  imported. 

The  silk-producing  moth  of  the  period  above  adverted  to 
was,  of  course,  the  Bombyx  iiiori^  and  the  same  species  has 
continued  up  to  a  very  recent  period,  to  furnish  most  of  the 
silk  manufactured  in  Europe.  With  the  conservative  feeling 
which  forms  so  admirable  a  trait  in  their  character,  the  £tig. 
lish  have  stuck  to  their  old  friend  through  good  and  evil  re- 
port,  till  at  last  the  disease  which  threatens  to  extemiiuate 
this  once  valuable  insect,  has  compelled  them,  as  well  as  their 
neighbors  the  French,  to  cast  about  for  some  more  healthy 
silk-producer.  Two  species  seem  to  recommend  themselves, 
and  they  are  the  Yama^inai^  and  the  Cynthia;  the  last- 
named  being  the  favorite ;  and  this  is  the  moth  whose  cul> 
ture  here,  as  a  silk-producer,  it  is  the  object  of  this  paper  to 
recommend.  It  has  been  asked.  Why  not  select  some  native 
American  species,  and  thus  get  rid  of  difficulties  which  will, 
doubtless,  occur  in  the  attempts  to  acclimatize  this  foreigner? 

In  the  first  vohune  of  this  Magazine,  Mr.  Trouvelot  luui 
shown,  more  or  l(;ss  satisfactorily,  that  our  principal  silk- 
worms, Cecwpia^  Lunciy  and  Pwiutthea^  do  not  produce  a 
cocoon  suitable  for  the  silk  manufacturer.  I  must  coiifesd 
that  I  have  my  doul )ts  of  this.  It  seems  to  me,  as  the  cocoon 
is  made  of  silk,  that,  under  favorable  circumst^mces,  it  may 
be  made  serviceable ;  but  I  concede  that,  at  present,  we 
should  turn  our  attention  to  other  species.  The  PoJifpht- 
mus^  ilr.  Trouvelot  thinks,  is  the  only  American  silk-worm 
worthy  of  present  attention,  and  I  agree  with  him.  The 
silk  produced  by  it  is  coarse  and  strong ;  and  I  am  positive 
may  be  turned  to  profitible  account.  It  possesses,  too,  I 
think,  an  advantage,  in  that  the  cocoon  can  be  unwound  with 
comparative  ejisc.* 

•For  descriptions  and  fl^irea  of  the  Tdea  PolyphemuB^  see  AMERICAN  Nattiai^ 
1ST,  Vol.  I,  pages  .W,  8"),  14o,  and  plates  5  and  G. 
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Hut  the  priiioip^l  olijectioii  to  the  Aiiiericnii  silk-tnoths  is, 
lat  thpy  produce  only  oue  brood  a  your,  with  tho  exception, 
I  believe,  oi  Luita.  Now  the  Ci/nl/tia  can  be  mndo  to  pro- 
t  two  hroods  easily  ;  iiiid,  so  far  as  1  can  see,  the  cocoon 
f  tho  second  brood  is  just  as  good  as  that  of  the  first.  Again, 
B  foo<I  of  some  of  the  species  ia  of  very  slww  gitiwth;  such 
•  tho  oak,  the  elm,  and  the  hickoiy. 
Now  tho  food  of  the  C'ynlliia,  at  least  ia  this  country,  is 
ailanthus,  a  tree  of  luxuriant  foliage  and  rapid  growth; 
,  at  present,  mure  ornamental  thiiu  useful.  If  we  accli- 
B  tho  CyiUhia,  we  can  reverse  the  order  of  things.  It 
I  somewhat  doubtful,  fur  reasons  I  shall  presently  give, 
■rhcther  the  ailanthus  is  the  natural  fond  of  this  insect ;  but 
I  will  waive  that  consideration  for  the  present. 

In  view  of  the  confusion  which  evidently  exiets  as  to  the 

I  identity  of  C'l/nlhia,  I  think  it  best  here  to  state,  that  the 

1 1  am  writing  alwut  is  tlie  one  figured,  tolerably  well, 

liu  Duncan's  Exotic  Moths,  Plate  U,  fig.  1.     The   coloring 

I  tbem  i»  not  (juite  correct,  but  that  is,  doubtless,  the  moth. 

Drnry  (Weatwood'a  edition)  has  also  given  a  tolerably 

cnrato   figure  in   his  "Illustrations,"  aud  taking  (as  every 

xlycleo  seems  to  have  taken)  his  description  from  that  of 

■*r.  Roxburgh's  Memoirs  on  the  Silk-producing  Moths  of 

t  (TrHiisactious  of  the  Linna^an  Society,  Vol.  7), 

the  "Arrindy  Silk-worm;"  says  that  it  feeds  on  the 

I  plant,  and  that  its  sofl  cocoons  are  so  delicate  and 

r>Uuit  it  is  impossible  to  wind  thom  off,  and  that  there- 

*re  they  are  spun  like  cotton.     Now  this  description,  which 

I  nih«(anlially  tjuoted  by  Mr.  A.  R.  Grote  in  the  "Practical 

EitU)ii)ol<^iet ,"  by  no   means  applies  to  the  cocoon  of  the 

-jfrtMirt,     It  is  not  a  soft,  flossy  cocoon,  like  tliat  of  Cecro- 

(a,  hill  hard  like  that  of  Prometfiea,  whicli  indeed  it  gcne- 

fc-Uy  n-wmbles.     There   is,  to   me,  certainly  u  difficulty  in 

f  nding  it ;  and  this,  at  present,  is  the  main  objection  to  it. 

It  tilts  difficulty  arises  from  our  ignorance  of  the  proiK-r 

^IventB  for  the  gimi  of  the  cocoon,  and  the  proper  teuiper- 
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aturi?  fkt  which  to  R|>p1y  it.     Pcarliieli   is   Uk-  best  solVDQt  X 
have  yt-'t  tbiitid,  but  il  is  uut,  hs  I  npply  it,  salisfuctoiy^ 
fiwt  a  pnictiwil  silk-i-eelor  is   required  to  Ueeido  tUis  | 
Mr,  Grotc,  iu  qiiutiiig  Kirby.  wLo  iptotcs  Drury,  vxp 
a  duubt  lis  to  whcllier  tlie  C'/iiihia  is  r«ally  meant 
luttcT;  nnd  from  all  tliat  I  can  learn  tlie  castor-oil  fei 
certainly  a  diffcii-ut  species. 

Mr.  Orote,  in  a  subsequent  paper  in  the  "Practical  '. 
niologist,"  says  that  the  Cynthia  is  the  Yama-tnai  of  Jajnii, 
and  that  in  tliiit  country  it  is  an  oak  feeder;  but  laurely  lhi« 
18  a  iiii^tjikc  of  the  iJnteh  author,  fi-ora  whom  Mr.  (Jrole 
tniuscrihes.  I  have  not  reared  Yama-mnl,  but  1  have  Bouie 
of  its  c<^s,  sent  me  by  Dr.  AVallace,  of  England,  and  Ititrjr 
are  nothing  like  the  eggs  of  CifnUtia.  They  are  much  larger 
and  altogether  of  a  different  color. 

To  make  confusion  worse  confounded,  the  very  capital 
description  of  C'ljnthia,  given  by  il.  Tegetmeir  in  a  receol 
English  publication,  is  ace<ini|»inicd  by  n  colored  drawing  ur 
the  insect,  as  much  unlike  that  moth  as  the  artist  could  t'oo- 
scientiously  make  it.  80  when  we  have  the  descri|ition 
right,  the  illustration  is  wrong;  and  me  term,  when  tin 
illustration  is  goad,  the  description  is  bod.  Iluwcvcr.  m 
have  fixed  on  our  moth.  It  is,  as  I  said  before,  the  ><a(arnia 
Vynthixt  of  Duncan.  Farther  description  I  ut^ed  iiol  glTe, 
except  to  assure  ladies  who  have  so  far  got  over  their  faonw 
of  "bugs"  as  to  rear  buttei-rtics  and  moths,  that  they  will 
find  the  extreme  beauty,  both  of  the  Ci/iitftw  and  of  ilt 
caterpillar,  a  full  recompoiise  for  any  little  trouble  they  tnaj 
take  in  raising  tlicnt. 

I  will  now  cnndi-nse  from  a  little  entomological  jounni 
kept  by  me  (I  make  no  pretensions  U>  being  an  entontoto- 
gtst),  some  remarks,  having  practical  appticiition  to  the  euU 
ject  before  us ;  and  which,  I  hot»,  may  be  of  scniw  to 
those  wlio  wish  to  assist  in  acclimatizing  this  beautiful  imflb. 
with  a  view  to  its  ultimate  culture  as  a  siik-produeer. 

The  eggs,  which  I  obtuiucd  from  Mr.  Johu  Akhuret,  of 
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Brooklyn,  were  laid  on  or  about  the  18th  of  May,  last  year. 
From  description,  I  had  expected  to  find  the  eggs  white, 
and  without  any  central  depression.  I  found  them  white, 
streaked  with  blacky  and  the  depression  very  obvious.  The 
eggs  commenced  hatching  out  on  the  fii-st  of  June,  making 
about  twelve  days  in  the  egg.  The  caterpillar  is  yellow, 
with  transverse  rows  of  black  dots ;  head,  black.  On  the 
6th  of  June  occurred  the  first  moult,  the  yellow  color  l)right- 
ening  somewhat.  On  the  11th  of  June,  the  second  moult, 
the  color  lighter,  almost  white.  After  the  third  moult  the 
color  is  white,  with  black  spots ;  the  head  and  legs  yellow.  In 
fact,  the  l>ody  is  covered  with  a  very  fine  white  powder.  It 
bos  been  objected  to  the  Bo)nbj/x  mori  that  it  must  l)e  raised 
within  shelter,  seeing  that  exposure  to  heavy  rains  is  inju- 
rious to  it.  Now  Cynthia  stiuids  exposure  to  the  wet 
admirably,  jis  I  htid  jxirfect  satisfactory  proof  last  year,  the 
above-named  white  powder,  as  it  is  conjectured,  standing  it 
in  good  stead  in  a  storm.  Moreover,  a  certain  amount  of 
moisture  is  necessary  for  it.  The  caterpillar  drinks  greed- 
ily, and,  in  the  event  of  indoor  culture,  I  advise  that  the 
branches,  when  served  fresh,  should  either  be  dipped  in 
water,  or  sprinkled  abundantly,  particularly  after  the  third 
moult. 

I  need  hardly  impress  upon  the  mind  of  any  one  likely  to 
read  this  paper,  the  absolute  necessity  of  keeping  the  cater- 
pillar well  fed ;  but  it  may  be  as  well  to  forewarn  everybody 
that  these  creatiu'es  have  excellent  appetites,  which  ''grow 
with  what  they  feed  upon."  This  is  peculiarly  observable 
towards  the  close  of  the  caterpillar  life,  say  after  the  last 
moult,  when  the  craving  seems  to  l>e  insatiable.  For  those 
who  have  the  opportunity  of  doing  so,  after  the  third  moult, 
it  is  a  good  plan  to  place  the  caterpillars  on  low  ailanthus 
trees  in*  the  open  air.  Of  course  they  are  liable  to  destruc- 
tion here  by  birds,  iis  well  as  by  parasitic  flies ;  but  still,  if 
you  have  a  large  quantity,  and  it  is  inconvenient  to  feed 
them  under  shelter,  this  plan  may  be  adopted.     Last  year  I 
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raised  a  great  many  in  this  way  (this  year  I  intend  1 
creaac  the  iiumlKT),  and  hb  the  catcrjiiUar  does  not  wm 
I  found  no  difficulty  in  collecting  tbo  cocoons.  1  allowed 
some  to  i-eni»in  on  the  ti-ec8  for  llie  second  brood,  and  tud 
the  satisfaction,  in  the  fall,  of  eeciug  lots  of  cocoons  swing' 
iiig  in  their  leafy  cradles.  And  now  is  the  tiiiie  to  speak  of 
the  nilaiithua  as  not  l>eing  the  natural  food  of  Cynthia.  It 
feeds,  we  arc  told,  on  the  castor-oil  plant,  laburnum,  teazle, 
plum,  honey-suckle,  and  Bpindle-tree.  This  sounds  v*i^- 
much  liiie  saying  that  it  will  cat  anything;  but  so  far  as  my 
exiierieuce  goes  it  thrives  better  on  the  ailunthus  than  on 
anything  else ;  but  the  reiison  that  I  think  that  tree  t8  not 
it  natural  food,  is  this  :  the  caterpillar  forms  its  coccx>n  Teiy 
much  in  the  manner  of  Pmnethea  ;  that  is,  liy  folding  a  leaf 
around  it,  having  first  gummed  the  Icaf-stalk  to  its  l>ruicfa, 
su  as  to  prevent,  one  would  suppose,  its  falling  to  the  gronnd 
in  wiutcr.  But  the  leaf  of  the  ailauthus  is  what  \xAaauU 
cull  a  comjwuud  leaf;  so  the  unfortunate  cat«;rpillar,  not 
being  sufficieutly  versed  in  lx>tatiy  to  know  this,  merely  gnnu 
tiie  Imjfefs  to  the  petiole ;  the  leaf  of  course  falls  in  Um 
autumn,  and  tlie  pupa,  instead  of  lying  high  and  dry  as  iru 
intended,  lies  under  the  snow  all  the  winter ;  with  what  cod- 
sequonccs  to  itself  I  am  uot  able  at  the  moment  to  say.  It 
would  appear,  therefore,  itasoning  from  analogy,  that  Uk 
ti-ee  forming  the  natural  food  of  C'l/nt/u'a  has  a  simjile  ami 
not  a  compoimd  leaf.  It  may  Ijc  of  consequence  to  note  Um, 
for  the  quantity  and  quality  of  the  silk  produced  by  taj 
worm  very  much  depend  on  the  food  it  eats,  and  the  natural 
food  must  be  the  Iwst. 

I  will  now  proceed  with  my  extracts  from  the  journal.  Qd 
the  28th  of  June,  just  twenty-eight  days  from  Uie  hatcfaiogi 
the  caterpillars  commenced  forming  their  cucoons ;  and  hm 
let  me  say  to  those  who  projiose  to  nitao  them  in  tlie  honae, 
that  at  this  period  it  is  essential  that  there  shall  )»e  n  gonl 
supply  of  well-leaved  branches.  Every  caterpillar  niUjj 
iiuirc  a   leaf  to   itself,  and   if  these  be  not  forthuoui 
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K-onns  will  he  doiihled,  nml  even  trebled,  to  the  grent 
Injury  of  the  silk,  it  Ijoiiig  impossible  to  wind  the  ellk  ofl"  a 
louble  cocoou.  On  the  21st  of  July  the  moth  .ippeareil ; 
;  weeks  in  the  t-oeoon ;  and  tiy  the  I5th  of  Au^st  the 
wnd  brood  of  caterpillars  hcgHii  to  hatch  out ;  these  going 
l&to  the  pujHi  state  about  the  middle  of  September,  and  re- 
laining  there  up  to  June  10th,  I  having  kept  them  IhU'k  a 
ttle  on  account  of  the  backwardness  of  the  spring.  "On 
Slat  date  the  lirst  (JyiUhia  from  my  collectiou  of  cocoons 
pade  its  appearance,  aud  there  is  eveiy  prospect  that  a  few 
Isye  more  will  witness  an  increase  in  that  portion  of  my  in- 
Hit  family." 

I  have  now  said  enough  to  show  that  the  rearing  of  this 
loth  is  a  very  easy,  simple  process,  o»e  which  may  be  at- 
^uded  to  by  any  boy  or  girl  of  ordinary  intelligence,  super- 
iutended  of  course,  if  the  number  raised  be  very  large,  l>y 
some  older  person.  In  a  woitl,  it  furuishcs  prutitable  em- 
irioyment  for  those  members  of  the  family  unable  to  iierform 
lardcr  labor.  And  this  reminds  nic  that  if  the  feeding  be 
looe  within  doors,  the  food  branches,  or,  at  the  outset, 
nply  the  leaves,  should  have  their  stems  immersed  in  a 
nssel  of  water;  some  precaution  ftciiig  tiken  to  prevent  the 
caterpillars  from  wading  into,  or  falling  into  it. 
"hen  nearly  I'ull-gi-own  the  clusters  of  line  caterpillars,  set 
off  by  the  rich  gi-eeu  of  the  ailauthus  leaf,  form  n  very  beau- 
tiful sight ;  and  although  1  cannot  conscientiously  recom- 
mend such  an  ornament  for  the  drawing-room  table,  it 
certainly  may  be  placed  almost  anywhere  without  being 
otTensive  to  the  most  fastidious  eye.  Plcuty  of  nir  and  light 
lould  lie  given  them,  but  they  should  not  be  cxirased  to  the 
iHjct  rays  of  the  sun.  Reared,  even  from  motives  uf  curi- 
Bity,  and  without  a  view  to  immediate  pecuniary  results, 
task  cannot  be  ])ertbrmcd  without  teaching  a  lesson, 
Irbich  will  be  of  infinite  value  to  the  mind  anxious  to  inform 
lelf  r)f  the  wonderful  workings  of  that  law  of  nature,  that 
isforms  a  small  crawling  animal,  of  an  eighth  of  an  inch  in 
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lenjTth  whon  hutohod  from  the  (*<rj?«  into  a  beautiful  flrinsr 
i*ix»uture  liirg4*  tMiougli  to  In*  niisUikon  for  a  bird*  and  with 
no  more  rcsi'mlilanre  to  tlio  aforesiitd  animal  than  an  crOjrW 
ha>»  to  a  fro;;. 

But  now  a  final  word  an  to  the  stops  to  )io  taken  to  induce 
our  |HH>|>lo  to  take  up  thirf  iMinineHa  of  niik-culturo.  Can  it 
In*  nmde  to  imy?  is,  I  Hupi)08<%  the  main  qmniticNi.  I  nerd 
«;o  into  no  statistics  to  Hbow  that  enonnous  sumn  of  monry 
an>  mMit  to  Kuro|)e  every  year  to  |my  for  hilk  im|x>rted ;  the 
fiu*t  in  notorious.  Perhaps  no  nation  in  the  world  ia  ao 
a<Klirt<Mi  to  tlie  use  of  silken  g(NMis  as  the  American.  Tbr 
geiH^ral  govcnnncnt  rollccts  lar;;^e   sums  of  umiiey  in  the  ^ 

Hhn\H*  of  duties  on  silk,  an<I  we  ean  hanlly,  at  the  moment,         <« 
exiN»<*t  that  it  will  do  mu(*h  to  enroura<;e  it8  culture  here.  ^ 

But  I  am  eontident  tliat  it  ean  In>  madi*  to  |Niy  without  gor*  '"^ 
eriun<*nt  as^i-^tanet*.  For,  HM-olleet,  that  we  have  the  food  ^^ 
of  the  caterpillar  (rrowin;;  aln*ady  in  the  p^Mit(*st  alNjndanre 
anion;:  n*«,  tlonrisliin;:  with  a  Inxurianee  which  we  MUiietime* 
find  ineonvenient :  and  of  such  easy  cultun*  tluit  in  two 
years  we  ronid  have  millions  of  bushes  (and  thev  »lioukl  he 
ke|>t  lis  Inisjie**)  irnnvinir:  and  on  soil,  t(N>,  that  would  |irob> 
ably  pnsluct*  uothinir  elH4\  This  is  an  lulvautagi*  timt  the 
tmrly  silk-i^rowrr-^  <lid  not  |k>ss<>ss,  the  niisin^  of  the  mul* 
Ihmtv  iMMnir  no  >ueh  i'a>v  matter.  Then  the  lar\'a  of  tbr 
(\t/nf/titi  ran,  i\x  I  havt*  said,  U'  rais^nl  in  o|M*n  air*  and  the 
lalNir  of  tlh*  youn*;,  or  of  tht*  feeble,  is  sufKcient  to  iterform 
all  the  work  re<|uin'd  ;  and  thus  the  objection  of  th<*  **ht|rii 
priet*  of  lalNir,**  mi  fatal  to  many  an  Ameri(*an  enterpriar, 
fails  in  Xh\^  r-Asr,  Kven  ehildr«*n  may  Im»  induc*e4l  to  lainr  a 
few  bn^h<*U  of  eiMiMins  for  the  sake  of  |NN*ket-moiiey.  ?mil 
then*  is  no  um'  in  nii>in*:  e(N><H)ns  if  there  are  no  manufiM> 
tun*rs  to  pnreliase  them.  It  S4>enis  ditKenlt  to  ae<*ouiit  for 
the  inertne*<H  ot'onr  eapitali*«ts  in  affairs  of  thin  kiinl.  Our 
\\t»nld  HuppoM*  that  with  men  |K>Hsess4Ml  of  wealth,  the  rr|iii- 
tation  ot  havini:  \hvu  instrumental  in  intHMluein*;  a  new 
Minree  of  national  induMrv,  wouhl  lie  vuiBcient  Co  induer 
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some  few  at  least  to  bestir  themselves  in  so  important  a 
matter.  But  failing  this,  what  objection  is  there  to  the 
State  Goveimment  alTording  a  little  assistance  in  starting  an 
enterprise  promising  to  be  of  such  gi'eat  benefit  to  the  peo- 
ple ?  I  look  upon  an  enterprise  of  this  kind  as  of  the  nature 
of  building  a  niili*oad,  or  constioicting  a  lelegi-aph  line,  the 
benefits  to  he  derived  from  which,  lieing  of  a  public  nature, 
come  very  properly  under  the  immediate  supervision  of  the 
government.  It  would  Ikj  out  of  place  in  this  journal  to  go 
minutely  into  such  things  as.  the  duties  of  goverimibnts  in 
fostering  national  industry,  but  I  may  be  pennitted  to  say, 
that,  although  disapproving  of  the  principle  of  protective 
tarifiTs,  I  see  nothing  conflicting  with  my  convictions  on  this 
point  in  saying,  that,  if  the  timidity  of  individual  capitalists 
can  be  overcome  in  no  other  way,  the  State  Governments 
would  be  justified  in  making  advances,  or  in  offering  boun- 
ties, sufficient  in  amount  to  guanuitee  parties  embarking  in 
the  enterprise  of  silk  manufacture  against  any  actual  tempo- 
rary loss. 

In  England,  as  I  am  told,  private  enterprise  is  doing  all 
this.  Wealthy  individuals  are  largely  cultivating  the  ailanthus 
for  the  Cynthia^  and  are  encouraging  parties  in  rearing  the 
Yaina^niai^  and  other  silk-producers ;  and  why  should  not  as 
much  enteiprise  and  patriotism  l)e  found  here?  To  be  sure, 
entomologists  are  not  there  laughed  at  for  being  "bug-hunt- 
ers ;**  and  there  are  numbers  of  ready  hands  willing  and  anx- 
ious to  assist  in  the  undertaking ;  but  I  am  not  without  hoi>e 
that  sufficient  intelligence  will  be  found  amongst  ourselves  to 
enable  people  to  understand  that  a  devotion  to  the  study  of 
Nature's  laws,  even  in  the  insect  world,  is  not  incompatible 
with  the  possession  of,  at  least,  average  oonnnon  sense. 

Let  it  not  he  forgotten  that  the  rearing  of  the  Cynthia^  as 
a  silk-producer,  is  not  a  new,  untried  experiment.  The  Chi- 
nese, for  a  longer  period  than  I  should  like  to  mention,  have 
manufactured  silk  from  its  cocoons ;  the  garments  made  from 
it  possessing  a  durability  quite  annoying  to  ladies  of  the 
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Flora  M'Flimsy  type.  Dresses  innde  up  for  Iiulirs  Id  tie 
early  dawn  of  womanhood  do  very  well  for  their  gnuul- 
ohildrcii  nrrivcd  at  a  suitalilc  tigc ;  and,  if  tliis  Iw  not  a  no- 
ommcndjition,  let  iis  hope  that  the  fact  that  sonic  English 
maniifiu-turere  have  given  the  opinion  that  the  Hilk  fnno  thv 
C'jnthiu  may  ho  made  into  shawls  c*|»al  to  the  bf-M  /ndia. 
may  soojcwhHt  reconcile  our  fair  countrywomen  lo  th*-  um- 
of  an  old  article  possessing  the  preposterous  quality  of  being 
as  good  oa  new,  if  waeihcd  iu  a  littlo  eold  wat«r. 


THK  North  American  GnAPES.  Bn  Dr.  Gr.orge  Engthnnnn.  —  Fcrttlpa 
the  first  plant  noticed  on  the  conllncut  of  North  Amt-rkn.  cvcd  \irtvn 
Colambus  and  bclbrc  the  Pilgrims, — a  plant  ItlcntlHed  n-ltli  llio  (IIkoto} 
or  America  Itself,  —  was  the  Gropc-vlue;  It  gave  to  the  coanlry  tbcnani 
Vinnlnnd,  and  later,  to  a  part  of  It,  that  or  Martha'*  Vitir^nl,  And  }t\ 
the  gmpe-vliics.  man;  Torms  o(  wlilch  grow  flx)ni  CaiiiidH  to  the  Un 
Grande,  and  from  VtrginU  to  California,  are  among  the  Irnst  tboroaflilj 
known  plants  of  North  America.  Linnicus  knew  two  Hpccica;  nixl  tbu 
sagacious  observer,  the  founder  of  the  flora  of  North  Amerk-a.  Michini. 
addefl  three  more.  These  Ave  species  are  nt-knowledgi-0  to  ilil«da;u 
the  principal  ft>rms  Ibund  in  the  regions  between  tliu  Atlantic  aniHtr 
Mississippi.  But  even  In  their  native  haunts  tlicy  vary  to  such  ■  decn*. 
tliat  both  scientific  and  non-scien title  observer!)  have  uever  felt  MitMtil 
E^MUt  them.  RatiDesque,  about  flfty  years  ago,  nndertook  to  dcMrlbe  tU 
classic  these  forms;  but,  with  his  loose  observation  and  liuc  «rtoiiUl( 
conscience,  he,  as  usual,  instead  of  becoming  a  guide,  crented  liintitaUi 
connisiou.  Le  Conic,  long  after  hini,  did  little  to  unravt'l  the  FlltJUlgl^ 
ment;  and  since  their  eSbrts  to  distinguish  Imaginary  9]>ccles,  the  M- 
dency  bns  rather  been  to  combine  vrhat  were  IbrmoTly  coiulilend,  ml 
by  conscientious  autliora,  as  distinct  ajiecles. 

I  have  long  devoted  much  attention  to  the  grnpe-rines  of  toj  bom 
(St.  Louis),  but  have  become  satisfied  that  no  sntlsRiclory  ftolulfamcu 
be  obtained  without  the  cottperatlon  of  tlie  ft-ienda  of  botauy  tInwiglNVl 
the  whole  country;  so  I  nsk  from  their  lovu  and  zeal  (lir  our  ndnOi 
and  from  the  general  interest  which  this  particular  iiiveetlgatloa  Kr* 
commands,  their  Mendly  cooperation. 

In  order  lo  arrive  at  satisfactory  conclusions,  it  Is  ^leccssaTj  ta  stBd; 
aU  tbe  forma  which  present  tbemselvvB,  Ln  oU  tliclr  bearings,  Midvder 
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6  ititiervM  coiidiiioiis  In  wlikli  thi-y  nrc  found.  Specimen))  ought  to  be 
illtctedlnllawi.-r.  i-xlilbUlii!;ulMO  till'  young  ii]ioot.s  mid  dcvi'loplng leaves, 
i.from  the  tame  ttoeJi,  in  fruit,  if  fralt  they  bear;  nnd  rlpu  seed  should 
I  ol>UIood  1  the  soil,  the  locality,  the  accompanying  plants,  and  the  sUc 
the  vine  ought  lo  be  uoteil,  the  difltreiice  InshiHie  and  size  of  tlie  leaves 
jrnang  shoots  aud  of  bearing  branches  Is  often  Important;  the  exact 
KOf  lloneriiis,'ii>d  the  period  of  matuiUty  are  interesting  dataj  the  site, 
or,  and  taste  of  the  fVutt,  the  presence  or  absence  of  the  bloom  on  the 
c  t>crty :  the  usual  num1>er  of  seeds  In  eacli,  the  conditions  and  color 
the  pntp.  — all  are  points  not  to  be  neglected.  It  Is  not  expected 
A  species  can  )>e  Ibunded  on  the  variations  in  all  these  characters,  but 
B  important  that  the  limits  of  vailatiou  of  the  dlObrent  species  should 
drflncd ;  and  ttiat  can  only  be  done  by  exact  study  of  as  many  tbrms 
pOMlble  In  all  their  bearings.  Thus  Ibr  I  have  only  seen  vines  wllli 
t  and  with  staminate  dowers;  purely  pistillate  ones  may  perhaps 
discovered  by  acute  observers. 

Hie  species  now  known  to  botanists  In  the  territory  of  the  United 
iten,  but  several  uf  them  not  sullleiently  defined,  art  the  following : 

1.  GrnjK-vin'i  ifUh  large  Berrifs. 
U  VITIS  vCLnsA   Linn.,  tlie  Soitthfra  Fox-grape,  or  MuMiodtne,  with 
'eral  cultivated  varieties,  such  as  the  Seiijg>^itonff,  etc. 
(.  Vms  Labhusoa  Linn.,  the  NoTtk-tnitern  Fox-ijmjm,  with  numerons 
Uvotcd  varieties,  such  as  the    Cmamba,  habelia,    Conaird,  Hurtfitrd 
pl(|fc,etc 
k  ViT»  CAKUicANH  Engelm..  the  Mustang  grape  of  Tcsaa. 

2.  Orape-Kines  icith  rnnaller  Oerrlei. 
L  Trm  CAftiBfA  DC.,  of  Southern  Florida  and  the  West  Indies. 
i.  Vms  Caukoknica  Benth..  conHued  lo  California. 
k  Vina  «6TivAiJ8  MlcliK  ,  the   Summer  grape  of  the  Middle  and  the 
ithem  States,  with  numerous  varieties,  of  which  var.  moniii^ola  (V. 
uiftola  Buckley)  of  Texas  approaches  No.  G,  aud  var.  cattrtiecnt  of  the 
■■Ijwlppl  Valley  approaches  No.  7 ;  several  cultivated  varieties,  snch  as 
Mod's  Vtrginta  SeedliHi/,  and  the  Cyathiana  grape,  arc  among  our  best 
w-srapes. 

.  VlTiB  iX)RDti'0l.iA  Miehx.,   the  sour  Winter  or  CMekeii-rirape  of  the 
itoni  States,  and  Its  variety /(«i'di  of  the  Mississippi  Valley,  often  4-6 
hes  in  diameter,  climbing  the  highest  trees,  and  bearing  fetidly  aro- 
Hc  berries.    Xo  variety  I  believe  In  cultivation. 
>  Tnrs  RiPARiA  Mlchx.,  the  Siver-bank  i/rape,  tliroughont  the  United 
*es  to  the  Mississippi ;  the  only  gra|>e   In  East  Canada,  where  it  ex- 
ds  sixty  miles  north  of  Quebec  (Bruuet) ;  a  valuable  grape  In  cultiva- 
a,  nnder  tlie  name  of  Clinton.  Tnytor,  and  Dtlnirare  grapes.     An  early 
iV6  VWlrty  rlprns  its  sweet  berries  early  In  July  about  St.  Louis. 
.  Tins  &itizo?(iCA.  n-  sp.,  and  as  yet  doubtlUI  plant,  of  Arizona,  wltt 
ill  teavos.  ami  middle-slxed  berries, 
lUmt.  KATUtutLiT,  VOL.  n.  41 
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10.  ViTK  niTtcsTms  Schcclp.  ihc  Biah-ffrnpr.  Or  (In  H1iadnrl)<| 
yrofie,  wliid)  i.-xteii<ls  (Vom  MissonrI  toTeiuw. 

It  is  worth  noilnj,'  Hint  hU  Hiose  of  the  forms  entimi'raled  ab" 
]  hnil  an  opportunity  or  mining  rrom  sci'il.  cxtillili  iiiarktil  i 
aln-ady  tn  t.lio  socdllng  plant  n  R-w  motitlis  olil.  During  titjr  ■ 
Eiiropu  for  Ihv  next  twelve  monilis,  Professor  A.  Urn;,  of  Cuobriit^M 
kinilly  oftbrcd  his  assistance  lH  coinmuuit^utlng  ivlili  Iho^i- who  wlih  u 
mhIsI  mi',  anil  Icticri  ilireci«<l  to  lac,  at  St.  Louis,  Missouri,  frltl  li*  ttf 
worded  to  tne.  —  I.  G.  E. 

TitK  Cohals  akd  Starfishes  of  Biiakil.* — Bnt  little  Is  kuomi  of  ibt 
sliores  of  Brazil,  and  nntll  tliclr  discovery  liy  Proltssor  Hunt,  ^o  pnybi. 
ciillj  rclawd  l)y  lilm  In  tlie  NATiriiAtlsT,  was  It  uvt-r  known  ituU  that 
were  rccl^  of  coral  on  that  const,  I'rofbssor  VerriU  here  jeU'its  hi  bi  i 
vonaccled  Torm  a  vlow  of  the  mdlntu  unlmols  of  DmnU,  vrlth  ootea  oi 
thasi.'  oriiowor  Caliromlft.    lie  remarks  that 


"II  tppvtn  •moc* 

•tHCHnull.   TtiKlhiK 


w  lo«1,  »n  Oie  prlneliMl  irroiip' 


LB  EcliliKvlpnnii,  > 


irf«fna.vtinoii>*iv 
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DwIiuiuliiK  cuikIIUuii.  Ilkbk  to  la  «n1«l  tnu 

TitK  Book  np  EvKXHUKetCs.  By  Joiiah  Uoopr*.  —  The  nnthor  has  fll^ 
Dished,  under  th«  above  modcnt  title,  a  hook  ttitui  which  noiM-cndilt* 
more  oevded.  Good  books  arL-  sIwuj-h  In  deniniKl,  nnd  thfren>re  the  Um 
ponismph  of  the  prt'Aure  might  have  l»cen  omitted,  or  at  luaMt  xo  modIM, 
as  to  be  n  stnt4.'ment  of  the  author's  ciaUitt  to  tench  concernlitK  L2ie  Ccd> 
fl-ne.  rather  iliuu  au  eicoMSe  for  ■•  liitiudluK  hia  views  and  experience*  apn 
the  public." 

Mr.  Uoopea  has  long  been  fiivorobly  known  as  n  succcssHil  arhorlal- 
turlsi,  and  as  especially  siicuctisnil  In  growing  the  Cuuirrne.  He  &■, 
moreover,  been  a  pupil  of  the  late,  Inmentctl  Dr.  Iinrllngton,  to  wkiM 
memory  the  volume  is  dedicated.  With  these  gnaraalros  an  lo  hifCMk 
peU'ncy,  and  with  the  superaililcU  one  of  eiiihusiONin  lo  his  "»iieclaU(l' 
we  might  reasonably  cspect  something  good.  The  ruading  prui'rd  Mr 
expectations  to  be  well  rouDded. 

Vp  to  iliis  iliuc  no  popular  work  on  the  subject,  and  sulied  to  ourcQ- 
mnie.  has  becu  ociwssible  to  the  American  public.  We  shcmlil  li--  u:m< 
to  the  nnthor,  as  he  is  to  himself,  if  we  limltetl  its  merit  ti 
plying  a  popnlar  want.  It  Is  more;  for  on  its  pngrs  wo  IIip'I 
valuable  to  the  man  of  science,  along  witii  some  smaller  m 
are  o|h-u  to  his  criticism.  Th<'  views  of  class  location  cxi<i 
may  not  accord  with  those  orFarlaioro  nml  Eiig<-lmann.     \' ' 
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elusions  seem  to  be  based  on  careAil  study.  In  these  days  of  specific 
doubts  and  difficulties,  it  is  all  important,  we  think,  that  the  broader 
Tiews  of  species  be  taken.  We  would  have  even  gone  farther  than  Mr. 
Iloopes  in  our  reduction  of  some  hitherto  accredited  species,  and  we 
fkncy  we  could,  in  a  few  cases,  arrange  them  better  under  the  genera. 
The  goodly  number  of  varieties  enumerated  sliows  he  has  not  fallen  into 
the  bad  habit  of  giving  a  new  specific  name  to  every  sport  produced  under 
cultivation.  The  advice  concerning  the  growth  and  propagation  of  Coni- 
fers may  be  considered  as  authoritative  for  the  Middle  United  States. 

We  could  wish  that  more  space  had  been  given  to  the  "  Insects  inju- 
rious to  Conlfera?.**  The  analytical  key  is  clear,  and  really  smoothes  the 
roml  to  the  determination  of  any  given  species  described  in  the  work. 

Truth  is  truth,  Mr.  Iloopes  thinks ;  and  does  not  need  any  compromise 
to  make  it  truer.  Such  is  the  spirit  in  which  he  claims  the  acceptance  of 
Sf^iioia  gigantea  as  the  proper  name  for  our  California  giant.  The  taste 
which  would  fill  our  grounds  with  Imported  trees,  to  the  utter  exclusion 
of  our  native  beauties,  is,  we  think,  justly  censured. 

Judd  &  Co.,  of  New  York,  have  published  the  book  In  their  best  style. 
It  should  be  in  the  library  of  every  arboriculturist  (whether  amateur  or 
professional)  In  the  land.  —J.  T.  R. 

TiiK  BuTTEUFLiES  OF  NoRTii  AMERICA.*— Such  a  bcautlAilly  printed 
and  finely  illustrated  work  on  our  Butterflies,  as  this  promises  to  be,  will 
be  opportune  to  all  butterfly  hunters  as  well  as  entomologists  generally. 
Mr.  Edwards  brings  to  this  work  a  thorough  knowledge  of  our  Butter- 
flies, and  the  reader  will  find  much  that  is  new  regarding  their  haunts 
QiKl  habits.  In  the  early  numbers  the  species  figured  will  be  mostly  new, 
or  if  old,  those  that  have  been  Incorrectly  described  or  figured.  With 
Part  III.  will  be  commenced  a  synopsis  of  North  American  species,  to  be 
completed  within  the  volume.  The  lithographic  plates  are  beautlAiUy 
drawn,  and  the  letter-press  ts  all  that  can  be  desired.  When  completed 
the  work  will  make  a  most  attractive  volume.  A  number,  containing  at 
least  five  plates,  will  be  issued  every  three  months.  Figures  of  both  sur- 
fhces  of  the  insect  are  given,  and  of  both  sexes  wherever  possible. 


•^^^^^>^^w^rv^%/v^^/^/^>^>^^«• 
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BOTANY. 

Choice  new  Variety  of  Kalmia  latifolia. — Flowers  have  just  been 
brought  to  us  by  Mr.  Charles  J.  Power,  fiorlst,  South  Framlngham,  Mass., 

♦The  Butterflies  of  Korth  America;  with  colored  Drawiniifs  and  Descriptions.  By 
Win.  H.  CilwanlA,  Philadelphia.  Published  by  the  American  Entomological  Society. 
Part  I,  4to.  April,  18^38.  Price  of  each  part,  $2.00.  Subscribers  may  address  £.  T. 
Cresson,  518  South  13th  street,  Philadelphia,  Pa. 
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of  much  the  most  marked  And  showy  variety  of  the  (Jmtc  tpedenl 
ever  saw.  and  which,  being  iu  cultivation,  requires  e 
well  be  named  Var.  eofvnata.  the  Crowned  Mountain  laurel.  The  mnni 
Is  white,  except  a  brood  crown  of  dark  crimson,  coutinuoof.  Imt  mibm- 
what  blotchy,  which  occupies  the  whole  ln»ldc  of  the  cup  fMui  tkl 
pouches  np  to  near  the  margin,  which  again  Is  clear  whiu.-.  A  tisck 
shmb  of  this  was  ace  I  dental  ly  discovered  two  yvsm  ngo.  Iu  blooni  la  a 
wood  near  Framlngham,  by  Mr.  James  Parker,  hut  wns  deslrojrd  bjr  tn. 
tlie  gronnd  having  been  accldeutally  bumod  over.  But  b  branch,  girrn  u 
Mr.  Power,  was  preserved  by  groTLlnf;  upou  tlie  orUiimr.v  form  of  Ihc  tft. 
cles.  From  this  gran,  which  has  now  blossomed,  it  Is  Imped  that  tUi 
beautlflil  variety  may  be  abundantly  propagated.  —  A.  Gmv. 

A  WiirTK  CitoKP.-CHeRnY.— There  Is  a  variety  of  Choke'Cbcrr^fAwMi 
Viripniiina)  bearing  white  fruit  occasionally  round  nbout  hnv.  b  H 
found  in  other  places  ?— D,  W.  C.  Chau-ib. 


ZOOLOGY. 

SnoRE-coLLECTiso  ABODT  NEW  YoitK. — ThInkltiK  that  some  g 
New  England  readers,  who  are  of  course  lovers  of  Natural  Ulnlory.ii 
be  Khely  to  pay  a  visit  to  New  York,  and  would  be  gind  to  know  whm, 
and  haw  to  pursue  their  l^vorlte  study,  I  have  hccu  Induced  to  send  jog 
a  ffcw  remarks  on  the  subject.  It  Is  scarcely  necessary  lo  Inform  tLns 
that  New  York,  like  nearly  all  great  commcrckJ  centres.  Is  a  vctj  paw 
place  to  collect  specimens  In  their  natural  Eitontlons,  espoclally  madK 
animals  and  plants,  as  the  shore  Is  so  much  In  demand  ft>r  wbarviM.aliMki, 
fhclorles,  etc.;  and  this  explains  why  It  Is  so  dlfflcnlt  to  procure  tpecl- 
mens  of  shells,  corals,  etc.  from  sailors,  who  only  visit  Urge  cllin,  ud 
of  course  who  have  neither  time  nor  inclination  to  waLk  a  great  diMran 
In  search  of  them,  nor  much  money  to  parehase  lliein. 

Stippose  a  stranger  in  New  York  who  would  like  to  collect  shells,  AIkc. 
or  roopIiylcB ;  there  are  boats  running  np  the  Long  Island  Sounil  tirrr 
day  lo  the  enmmer,  and  the  ferries  to  Staten  Island,  but  I  would  odtlM 
him  to  leave  the  city  by  the  Fulton  Ferry  to  Brooklyn,  step  into  a  Urftn- 
wood  car.  and  tell  the  conductor  he  wishes  to  go  to  Fort  Hamllloni  "bn 
he  reaches  there,  walk  a  short  distance  to  the  left  post  the  Ibrt.  and  Ut 
Deld  is  before  him.  One  thing  he  slionid  do  befiiru  starting  Is  to  lo»k  In 
the  newspapers  and  see  what  hour  It  Is  high  tide  that  nay.  anil  cliooM  kk 
time  as  near  six  hours  from  that  as  possible,  and  so  time  his  vhiitu  lu 
have  OS  much  beach  as  possible,  for  It  wonid  be  almost  useless  to  (ou 
hi);h-watcr.  He  will  Iromedialely  notice  that  the  gcologlral  ftinaillin 
is  somewhat  difltrent  to  what  It  Is  on  ninny  of  the  New  England  BliOn^ 
being  all  of  the  drift  formation, — no  rocks  in  place,  — all  louse  bunlitm, 
eand.  and  gravel,  bo  of  conrse  there  are  none  of  those  bcnutlthl  t 
aquaria  full  of  actlnln«.  al£ie.  and  mollnsk.s  In  a  state  of  n 
may  find  many  shallow  pools  where  many  very  Interesting  ol^Jec 
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t  obtained.      Of  coursv,    Ihc   shores   hiive   tliclr  dUfcrciit   attisnii».  n« 

t  land  ha9)  fbr  In  the  month  of  Pcliruikiy  the  shore  is  covered  with 

>cks  of  Ico,  ao  thai  nothing  cnn  be  uhioliicd;  but  soiuctlmcs  lu  this 

both  and  the  bem^uiilntj;  of  March.  I  liave  collecteil  boiuu  of  my  hnml- 

nuMt  sntt-wei!ils;  oatl  we  gciicmlly  tlnd  In  the  coldest  montlia  the  long 

s  of  J^mtnaHn  tacrhariun,  nearly  twenty  feet  long,  which  ore  never 

1  here  In  the  warmer  seasuu.     Ir.  la  tntcrcBting  and  worth  noticing 

X  the  largest  murine  |)!uiiLh.  nuliku  the  turrestrlal  vegetation,  are  gcne- 

lljr  found  iu  the  colder  parts  of  the  world.     We  rend  that  our  North- 

Ut  Territory,  Ala»ka,  U  fnmoas  for  producing  Immeu^ie  specimens  of 

I.  U  fbr  tustiincu  the  Ntrtocyatit  LtUkeaaa  which  Ibriiis  dense  forests 

It  Sitka:  Its  stem  Is  often  three  huudre<l  feet  long,  and  ends  in  a  large 

^veaflel  six  or  si'Tcn  fVet  long,  crawneil  with  a  bunch  of  dichotomous 

I,  each  thirty  or  Ibrty  feet  lu  length.     Cape  Horn  and  the  Cape  of 

1  Hope  al!Ki  produce  Immense  species  ot  bubraarlue  vegetation,  la 

npuisoD  with  which  ours  dwarf  Into  inslgnlflcance. 

It  lei  the  uatuniliBt  pay  a  visit  to  our  shores  In  Jnly  or  August,  and 

(irlll  Hnd  the  watcra  red  with  beiintirui  specimens  of  lirimitlUa,  Ctra- 

m,  and  CallUhnmnion,  and  a  little  Inter  In  the  season  the  most  bcautl- 

I  plant  we  liavu,  Donga  Hrgaiu,  In  great  variety.    This  plant  la  also 

ind   In   the   Medlterrtinean.     Many  of  our   plants  are   Ibuud  lu  Great 

BitaJii  and  Ireland,  while  some  are  peculiar  to  this  country. 

But  IH  us  stroll  along  the  beach,  leaving  the  Algie,  and  see  what  shells 

P)  be  ftfunO.     Nat»a  obanUta  Is  the  most  cotiiiuou;  this  with  .Vuwhi  tritil- 

I,  .nutu  diutriiu.  Natica  duplicata,  CrrpMuta  foraleala.  and  two  species 

rina  comprise  nearly  all  the  univalves.    We  occaaionally  Mnd  dead 

la  of  Bauella  cnuiiafa,  Pyrula  citnal icuttua,  P.  earitxi,  and  a  fiiw  of  the 

foUer  genera,  such  as  Odo»U>mia  and  a  small  Crriihium. 

Vlte  bivalves  mostly  consist  of  MylUun  rdnlls,  M\/a  areaaria,  Viinvn  mer- 

ta,  SanguinolaHa/utea,  and  occasionally,  though  rarely,  D-iniix  /ti»- 

%  I^mdora  trtlliiraia,  and  OtUi^rmaa  hi/aliaa.    There  ore  a  tvvi  others 

I  here,  but  so  rarely,  that  a  ptn'sou  might  visit  the  bench  a  doKcn 

I  without  seeing  thoni.    In  the  salt  meadows,  about  half  a  mile 

n  Umi  tort,  may  bo  found  iguantlties  of  3/flaiupaa  hUlmlttur,  and  rarely 

I  ^trntteala ;  here,  after  crossing  a  small  brook,  may  be  iibservod  at  low 

t  %  beoutllUl  proof  of  the  8ul>sidoncc  of  the  const  of  Long  Island,  for 

V  we  Dnd  beds  of  peat,  and  stunips  of  trees  with  their  roots  spreading 

nlrnatnral  posllion,  showing  very  plainly,  and  beyond  dispute,  that 

k  const  bos  settled  very  lately,  geologically  speaking. 

^be  rodhLted  auliuals  are  sliignlarly  scarce  on  this  part  of  the  coast.    It 

ry  rare  indeed  that  a  single  specimen  can  be  found  of  cither  stor-Bsh, 

ntu,  or  Holottiuria;  I  mean  in  New  York,  that  is  fToni  Coney  Island 

a  City.  When  we  get  Into  Long  Island  Sound,  to  the  east  of  the  ci^, 

k  sometimes  find  a  few,  though  they  nre  not  plentiful  fbr  many  miles  oC 

Bl  BUty  not  be  generally  known,  bat  I  have  been  assured  by  orultholo- 

),  that  Long  Island  has  produced  more  spcolus  of  birds  than  any  other 
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pUcc  111  tlie  United  StatvH  at  Its  sixc.  EntontolneiiiU  util  ImUnlkta  m.^., 
tlic  BBinc  st«tempnl  lo  re({nnl  lo  tlii^lr  respecllve  upci-iullMi-H.  Tha  idum 
rrom  lii<rc  to  tlic  pxtrpmu  i-osti-'ru  Etitl  of  itii!  Inland  nru  mriKily  prutMix] 
trom  tlie  octau  hy  wmd-bnrs  nni]  Islniida,  loavlii);  Inrgc  Imyit  and  mIv 
oiuuluwH,  wfilcli  arc  lUu  favDrlUi  haunt!)  ut  thuuitaiitlii  or  B-iuaitc  ind 
rnpocluua  binls.  Many  blrtl^  tmvo  btrvn  aliot  bcrc  tlila  wlntrr  thu  m» 
geliGrnlly  cnnaldcred  as  very  rnrc,  euL-li  as  tlic  Ijibradnr  dark.  th«  Btilt- 
qulD  duck,  tbe  GoM-Lawk,  and  a  Tvw  otiicra  not  often  »«vii.  On  lb 
eborva  of  Conoy  IsLaud  we  suiiititliuus  And,  About  tlie  montlis  of  Fehmj 
and  March,  Immense  <iiiantli,lcs  at  Mar.tta  tatiiNulma  and  .Vitfra  JirtM 
Last  Marcli  Uic  bcaclt  was  covnri'd  Tor  ml1»<s  with  tlipso  tlivllH.  fffmUBf 
till-  Ibriuur.  wbicli  was  lieapud  up  In  beds  two  or  tlin-f  feet  Uilck.  —A.  E 
v.,  JJrovklgn. 

Tdb  Cbow  Bt.ACKDiRD  A  ItoBBF.R. —Three  yeara  a^o  tlilii  spila^ 
came  Into  our  village  u  flock  of  a  dosen  or  more  of  the  coromi 
lllnckblrd  (which  arc  plenty  In  the  country  above  here}  fWr  the  |i 
of  building  their  ncsta  in  the  tail  Lombardy  poplar*  In  nni 
tlicy  have  been  with  tis  each  season  slnL-e,  leaving  whcncvf 
can  fly.    Until  this  season  they  have  made  their  ncsla  only  In  the  implin, 
selocting  places  near  the  trnnh,  where  the  clusters  of  nearly  nprluhi  tltnbt 
secure  tlicin  from  ordinary  observation.     This  sprluf:  they  liiivc  uppetnd 
In  i^reatcr  nambcrs:   two  pairs  have  built  their  ncsta  Inildc  the  uplf  nft 
church,  parsing  through  the  openings  of  au  ornamenicd  window  ht^ur 
above  the  tops  Of  our  tallest  trees.     A  ijell  is  In  tlie  tower  uf  tic  iticfli 
below,  and  Is  rang  at  customary  times,  and  a  colony  ofdovcK  Is  In  tUriK- 
tlon  near  the  bell.  The  writer  hne  Just  discovered  tfanl  the  Blacklitrtl*  turn 
taken  pofSCHslou  of  a  inartln-hoose  In  his  garden.   They  arc  bii-llj  m.-ii-J 
carrying  In  muterlals  for  ncets.  and  the  martins  arc  Mm:. 
about.     Also,  In  the  top  of  the  pymmliinl  trellis  covcriHl  "  ■  ■ 
ing  tlie  lower  liiilf  of  the  support  of  the  martln-bouso,  h  piin 
It  la  a  place  nsed  sonic  years  liy  robins,  bot  the  fUct  wn-  ~ 
InnteAdofdrlving  tliem  off,  a  new  mni'tiu-buuse  Is  to  be  put  uj'  nt  " 
near  by.  which  the  martinx,  In  their  necessity,  will  no  iluubi  uccnpy.   TV 
Ulocklilrils  arc  tnme  about  onr  streets  and  gardens,  lighting  on  the  m 
at  the  same  ilrne  with  the  robins,  with  much  the  snnie  hahlts  In  Q 
epcct,  although  evidently  going  beyond  the  limits  of  the  vltlB0r  fl 
of  their  food, 

We  have  robins  In  Inr^fc  nunibtrs, — small  birds  bclns  prold 
law, — and  on  the  arrival  of  the  blackbirds  the  jtrti  sonaon  t 
trouble  among  thein.  and  their  not«,  denoting  disturbance,  p 
on  every  side,  and  tor  good  reason,  for  tlic  blackbirds,  without  ri 
a»  saying  "by  your  leave,"  took  the  materials  from  every  nni 
unuccupled  robin's  nest  they  could   And.     But.   singularly   enoH 
blackbirds  soon  succnmhcd,  and  the  rohtna  drove  them  awsy  In  u 
of  contest;  bat  they  scem  to  live  In  linrmony,  and,H«  I  liare  nteiitlod 
often  In  company  on  the  ground  seeking  tiir  fiiod.— F.  W..  Xev 
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Notes  on  the  Red  and  Mottled  Owls.  — •  In  a  note  to  the  very  in- 
teresting paper  of  Mr.  C.  J.  Maynard,  on  The  Mottled  Ovol  in  Confinement^ 
in  the  April  number  of  the  Naturalist.  Mr.  £.  A.  Samuels  alludes  to  the 
question  as  to  whether  we  have  two  species  of  Scops,  or  whether  the 
young  of  8.  asio  are  sometimes  gray  in  color  aud  sometimes  red,  as 
remaining  still  undecided.  As  there  is  hardly  a  more  interesting  or  more 
singular  problem  in  the  history  of  our  birds,  a  brief  histoiy  of  the  ques- 
tion, and  a  short  recapitulation  of  the  knowledge  we  possess  on  the  sub- 
ject may  not  be  uninteresting. 

The  Red  Owl  was  described  by  Linmeus,  in  the  Sfjstema  JVafwrrr,  vol.  1, 
p.  182,  in  1766,  under  the  name  Stiix  asio.  Gmcliu,  twenty -two  years  later, 
described  {Sff»tema  Naturaey  vol.  1,  p.  289)  the  Mottled  Owl  as  Strix  nwria. 
In  1812,  Alexander  Wilson,  in  the  tlfth  volume  of  his  admirable,  and  in 
many  respects  yet  unsurpassed  American  Ornitholofjtj,  redescribes  the  two, 
under  the  same  names,  also  as  distinct  species;  and  not  till  1828  does  it 
appear  to  have  been  publicly  hinted  that  the  two  were  really  one,  when 
Prince  C.  L.  Bonaparte  united  them,  he  considering  the  red  birds  as  the 
yoang,  and  the  gray  the  old.  Audubon,  in  1832,  sustains  this  view ;  one  of 
the  red  birds  he  figures  as  the  young,  being  one  he  reared  fk*om  a  fledgling, 
and  adds  that  long  before  Bonaparte  corrected  the  mistake  he  (Audulx>n) 
attributes  solely  to  Wilsou,  he,  as  well  as  some  of  his  fk'iends,  was  well 
aware  of  their  ideutity.  Nuttall,  a  few  years  later,  supports  the  same  view. 
In  1837,  Dr.  S.  Cabot,  jr.,*  of  Boston,  while  considering  the  two  birds  iden- 
tical in  species,  reverses  the  order,  making  the  red  plumage  the  old,  and 
the  gray  the  young;  and  in  confirmation  of  his  views  exhibited,  as  seem- 
ingly conclusive  evidence,  an  old  red  bird  he  shot  while  in  the  act  of 
Ibccling  some  gray  young  ones,  which  he  also  exhibited.    In  July  of  the 
same  year  Dr.  Ezra  Michiner,  in  a  paper  in  the  Journal  of  the  Philadel- 
phia Academy  of  Sciences  (vol.  7,  p.  53),  entitled  A  fm?  Facts  in  IMation 
to  the  Identity  of  the  Red  and  Mottled  Owls,  states  that  he  had  seen  young 
Screech  Owls,  accompanied  by  their  parents  after  leaving  the  nest,  of 
both  red  and  gray  colors,  the  parents  being  always  of  the  same  color  as 
the  young.    "The  conclusion  is,  therefore,"  he  says,  "evident,  either 
that  the  color  of  both  old  and  young  is  variable  and  uncertain,  or  that 
they  are  specifically  distinct."    The  latter  opinion  he  adopts,  ignoring  the 
then  sole  known  case  of  dlflferent  colors  in  the  young  and  parent  in  Dr. 
Cabot's  birds,  very  positively  concluding  there  are  tico  species,  and  that 
Wilson  was  right. 

Dr.  P.  R.  Hoy,  in  his  valuable  Notes  of  the  Birds  of  Wisconsin,  published 
in  1853  in  the  Proceedings  (vol.  6)  of  the  Philadelphia  Academy  of  Natural 
Science,  gives  them  as  two  species,  remarking  he  is  *-not  yet  satlsfle<l 
that  the  Mottled  and  Red  Owls  are  specifically  the  same."  He  says,  under 
Scops  asio,  "In  the  month  of  June  I  caught  four  young  ones  just  as  they 
were  about  leaving  the  nest.  They  were  of  a  deep  reddish-brown.  In  all 
respects  similar  to  the  female  which  I  shot  at  the  same  time,  aud  have 
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prascrvei]."   Mr.  John  Cassia,  in  Ma  various  pa|iur»untli«oi*l8,  odcvUllH 
coDcliisIoiis  of  Bonaparte,  consldurlni;  lliuin  as  one  species,  it 
as  ihu  ulult.    He  Bdda,  kowcvcr,  rvfurrlD);  to  the  fuct  of  tLo  li 
plnmoj^c  having  Ixicn  couskicre<l  as  cbar&cicrlKing  two  s|i«ct«s,  t 
do  pi^st-nt  u  probluiD  scarcclj  to  be  considered  a»  ftilly  solved." 
opliiiou  thnt  the  Mottled  and  Kcd  Owls  ore  rcall;  but  one  apeclM^fl 
one  DOW  geuentll]'  sdopted  by  ornithologlsta. 

From  the  birormatioa  now  ut  oar  command  ou  ihln  subject,  ci 
flilly  solve  the  problem?  The  tacXs  recorded  t«ach  as  lluu.  ncslJI 
young  fledglings  occnr  in  both  red  and  gray  plumage,  In  aonie  c 
of  one  brood  presenting  both  conditions  j  that  old  birds  are  * 
gray  and  sometimes  red,  both  colors  being  common  to  both  sexes,  ud 
that  occasionally  red  males  pair  with  gray  reraalcs,  nud  the  rcvvnei  tbii 
the  young  are  sometimes  like  tbclr  pnrents  and  somctlucB  uulike  Uwu 
These  liiCW  hence  seem  to  warrant  the  following  conclusions :  Onrt,  Hut 
these  dlfl^rcnt  conditions  of  plumage  do  not  charactcriip  agt ;  svunri. 
that  they  arc  not  sexual  peculiarities;  third,  tlint  lliey  are  uniisnal  and 
Irregular  variations  of  plumage  of  one  species.  Though  such  varltUoa 
are  extremely  rurc.  our  bird  Is  in  this  respeut  not  without  \ta  panjlda  (a 
other  countries.  The  best  known  Instance  seems  to  be  that  of  the  Dnnra 
Owl  of  Europe  (%rni'»in  aiitto),  which,  according  to  auiluin>.  pmaua 
similar  variations.    And  they  apparently  occnr  In  other  species  of  Scapt, 

Considering,  then,  the  Bed  andMottledOwls  as  unquestionably  one  sjie- 
cles,  and  one  dimised  widely  over  the  continent,  occarrtng  from  ocean  to 
ocean,  and  fVom  Mexico  nearly  or  quite  to  the  arctic  regions,  hamn 
really  a  second  species  ot&opt  In  the  L'niled  States?  In  ltUI4.  Mr.  (^ 
sin.  In  hts  lllmirationt  <if  tlu-  Blrdi  of  California,  Tfxni,  etc.,  describcti 
species  of  .Scops  ttoia  CaUIbmta,  Texas,  and  Mexico,  "  In  llirm  and  gea*- 
ral  characters  much  resembling  Scope  asio,  bat  smaller,"  but  wblci  be 
considers  new,  giving  It  the  name  of  Scops  Macealtti  (Western  MotUed 
Owl).  Its  validity  as  a  species  distinct  from  S.  a/io  has  been  queiiloMd 
by  very  high  nnthorlties.  nnd  apparently  with  very  good  reasons,  its  ekirf 
and  almost  only  distinction  from  S.  asio  of  the  nonii  Itelng  its  aoiniiitka 
smaller  size.  Mr.  P.  L.  Sclatcr,  one  of  the  highest  auIhorltlcH  on  AiMr> 
lean  birds,  in  remarks  (Proceedings  of  the  Zodloglctil  Society  of  Lnulap, 
I8J7)  on  a.  collection  of  birds  from  about  Oxnca,  in  Southern  Htlleo. 
mentions  an  owl  under  this  name,  which,  though  he  says  It,  "certalalrhH 
the  appcamnce  of  Scops  asio,  and  is  smaller,"  bnt  does  iuit,he  Udnlu.  "qslte 
At"  this  species  (iS'.Jf'icailfi'O.  Dr.  J.  G.  Cooper,  who  has  collected  oin^ 
mens  of  the  bird  in  question  in  Southern  Arizona,  t.hinlcs  it  scarcely  difOMt 
from  Seopt  ntio.  The  slight  differences  in  color  |)olnied  out  by  Mr.  Ok- 
sin  are  of  but  little  account,  while  the  character  of  smaller  slic  Is  ettte 
of  no,  or  of  negative,  viduc.  It  Is  well  known  now  to  nainraUii«  «ko 
have  been  nl  all  attentive  to  the  subject,  that  a  diininuiion  In  xlcv  uun 
birds  In  BpeclcH  resident  over  a  large  area  is  a  constant  aitcndniit  on  it 
crease  oflatltudes,  so  that  birds  residing  at  points  a 
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tent  in  latitode  are  likely  to  dltfor  markedly  in  size,  while  presenting  no 
appreciable  differences  in  other  characters.  The  few  cases  where  this 
does  not  apparently  occur,  are  only  the  exceptions  to  a  general  law. 
Hence  we  shonld  expect  to  And  the  specimens  of  JScopa  asio  collected  in 
Florida,  Texas,  Mexico,  and  other  southern  points,  smaller  than  those  of 

the  Northern  States  and  Canada.    Before  this  law  was  AiUy  recognized 

and  which  the  immense  collections  of  birds  from  widely  ditferent  parts  of 
this  continent,  recently  brought  together  at  the  Smitlisouian  Institute, 
onder  the  carefUl  scrutiny  of  Professor  Baird  and  his  co-laborators,  have 
aided  immensely  to  demonstrate — many  species  were  indicated  whose 
chief  and  not  unfh^iucntly  only  distinction  from  more  northern  allies 
iras  the  character  of  smaller  size,  and  in  this  category  seems  to  me  to 
be  the  true  pUice  of  Scops  Maccallii  Cass. ;  leaving  then  but  one  Scops— 
oar  well-known  Screech  Owl— to  America  north  of  the  tropics.— J.  A. 


A  Perching  Snipe.  — Mr.  W.  A.  Pope  has  observed  the  Scolopnx  Wil- 
90iUi  in  Prince  Edwards  Island,  **  setting  on  the  top  of  a  tree  at  least 
thirty  feet  Arom  the  ground." — Land  and  Water, 

Have  our  ornithologists  observed  this  peculiarity  in  the  snipe  ? 

The  Distribution  of  our  Birds  in  the  Breedixo  Season.— Pro- 
ibssor  Agassiz  has  issued  a  circular,  In  which  he  asks  for  the  codperation 
of  ornithologists  in  securing  specimens  of  birds  and  complete  local  lists, 
with  ftiU  notes  In  reference  to  the  times  of  their  migrations,  time  of  nest- 
ing, and  relative  abundance.  A  series  of  specimens  of  birds  of  any  local- 
ity in  the  Southern  and  Western  parts  of  the  continent,  with  or  without 
tiielr  nests  and  eggs,  with  the  date  and  place  of  collecting  careAilly  noted 
and  appended,  are  much  desired.  Specimens  may  be  sent  to  the  Museum 
of  Codlparative  Zodlogy ,  Cambridge,  Mass. 

Salt-water  Insects.  —  Dr.  J.  L.  Leconte  writes  us  regarding  the  sup- 
posed Mlcralymna  larva,  mentioned  In  the  July  number  of  the  Natural- 
ist: «« Your  Staphyllnlde  larva  Is  probably  that  of  MicraJymna  Stimpsonii 
Leconte  (New  Species  of  Coleoptera,  Smithsonian  Miscellaneous  Col- 
lections, p.  57).  It  Is  much  larger  than  the  Greenland  sfS^clcs,  which  Is 
also  in  my  collection.  It  ought  to  be  common  where  It  occurs."  We  have 
feceived  ftom  Professor  A.  E.  Verrlll  specimens  of  the  "puparlum/*  or 
pnpa-case,  of  the  fly  so  abundant  In  Mono  Lake,  Cat.,  where  It  was  col- 
lected by  Professor  B.  SlHlman.  It  Is  a  species  of  Ephydra,  closely  allied 
to  that  figured  (Fig.  4b)  In  the  July  Naturaust,  and  Is  not  allied  to 
Eristalia  as  was  supposed.  In  this  connection  wc  would  state  that  Mr. 
Horace  Mann  desires  us  to  say  that  he  himself  has  not  been  nearer  than 
ten  miles  to  Lake  Mono.  He  only  knows  that  some  Indians  eat  these 
insects. 

Dr.  'Leconte  thus  writes  regarding  another  salt-water  insect :  "  In 
year  notes  on  sea-insects,  you  do  not  refer  to  our  singular  Califomian 
Staphyllnlde,  Thinopus,  with  two  species,  found  below  high-water  mark 
naturalist,  vol.  il  42 
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on  the  wet  sand.     From  the  variegation  of  pnlc  y 

singularly  Cnistacean-llkc.  boih  In  the  larval  tona  and  In  the  f 

Enkmy  ok  Tim  PoTATOK-8ua.— I  hare  *oen.  (br  th«  tart  (tow  diji, 
many  or  tlic  western  potatAc-bugs,  iritb  their  larvw,  devuurln(;Ui«io(B 
ortlici)otfltoe».  I  have  also  discovered  an  enemy  tn  a  bug  nrti-n  ibuMw 
ripe  berries,  ivhtcli  has  a  very  nnplcasant  smell,  whieh  belowra  li 
Clmiclda:,  and  Is  I'alled  tlalys,  which  encks  tliv  blood  of  the  pct«io*-tN^ 
—  Wm.  J.  McLauuiius.  ' 

GEOLOGY. 
Glacial  Marks  ix  the  White  Mo itmtains. —Since  Mr.  Vom>'«i1 
was  in  print,  he  writes  ns  that  he  has  seen  on  Mount  Kearaarp,  ta^  T 
third  of  the  way  up  In  the  path,  rurrows  running  s.  30°  r-,  ani 
the  way  up  flirrows   running  s.  SO'e.     Also  ill  Ellis*  Valley,  i 
miles  above  Jaekson,  on  the  east  side  of  the  river,  close  t< 
pointing  Just  lo  the  top  ofMounC  Washington,    tie  also  ftitmdfli 
Moaot  Cliocofufl. 


COBRESPOSDEHCE. 

W.J.  MX.,  Centralia,  Kansas.— The  two  plants  you  sendanK 
mna  Cohita  Nnltall,  the  Beard-longue,  and  whlek  yon  eay  * 
aandy  or  gravelly  ridges  In  Nemaha  county,  Kansas,  flowering  ti 
and  Jane;"  rjhX  SnlaHum  ntUratum  Donat.  Hegnrdlng  Uie  lBtt«r,jH 
write  that  It  "la  nn  emigrant  (Tom  the  west.  In  the  year  ISW,  !»•■ 
Ilie  flrst  along  the  roadside  and  yardu  about  Kort  Rllcy.  Kansas,  luli 
few  days  ago  1  Tonnd  several  plants  growing  on  and  near  the  taUMil 
track  of  the  Central  Branch  of  the  Union  Paeinc  Itoad,  The  Ivaf  1*  Dark 
tlie  sliii|K!  of  the  rominon  watermelon;  flower  yellow;  the  whole  puu 
covered  with  splnesj  an  annual;  a  ui^oub  weed,  from  one  tn  iwofnt 
blgh ;  mni'h  branched." 

[We  cannot  attempt  to  name  plants  nnlcss  there  Is  a  proper  bottnM 
specimen  senf;  that  Is,  the  flowers  adhering  lo  a  bit  of  the  itteni.at 
leaves  adhering  to  another  bit  (or  still  better,  when  the  slac  of  the  plan 
will  admit  of  It,  a  flowering  branch,  or.  In  ntemlesa  plants,  the  acap*  ahli 
the  root-leaves  adhering  to  Its  base),  and  a  stateniFnt  aa  inhoir  Ugbh 
grows;  whether  woody  or  herbaceous ;  and  whether  wild  or  mltlvsKd.] 

W.  C.  F.,  Enstham.  Xitiu.—the  Tnrtle  which  yon  sent  and  wlikh  JVt 
say  is  the  first  specimen  of  the  spccleH  yon  have  seen  on  Cape  Cod,  la  Iht 
"Musk  Turtle,"  .ilnimo(iAf/y»w(ora(u»tnray.  It  is  given  In  AgasaUliinll 
on  the  Turtles  of  North  America  (Contributions  to  Ibe  Natnral  tt 
of  the  United  States,  ml.  1,  p.  4l'5;  vol,  i.  pi.  4.  youngi  pL  T«| 
under  the  name  of  Oiothefa  alnratn  Ag.  It  has  also  been  p. 
older  writers  In  the  genera  Tr»l»di>  (when  all  tnrtlcs  were  placed  l| 
Sienus),  Ciitudo.  Strrnothxriia,  Cinastrriiuiii,  Slauroty/iut,  and  Smm 
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•pcdAc  nvQe  of  odorata  has  bekl  (hronfcli  Uie  svvtral  chancccs  tlinVhAve 

!  rpt^irdltig  Its  generic  position,  tliough  rnrlutlc^  or  It  liav? 

I  bvMi  ileNcrthtid  tia  distinct  s])eci«s  b;  scTenil  aullion.    It  is  a  prcttj  gcn- 

mOy  4l)strtbiit«d   Bpccles,  ranging   Ttom  Ctnmla  soulU  to  tlie  Gulf  of 

I  Slexleo,  Mill  west  to  the  Mlsslsiilppl.    In  huhits  U  U  quite  vurucloiis  and 

I  ikjf,  pnflTTing  murttly  ponds  and  rivers,  ftnd  overrowcil  meadows,  wlicro 

can  MMlif  hide  Itself.    It  Is  oR«n  found  cuvvrwl  with  a  givpn  confbr- 

il  growtb.  which  also  renders  It  less  llkelf  to  be  noticed.    It  hoii  ilie 

•II  of  climbing  trees  overhanging  the  water,  nnd  busking  lu  the  son, 

in]  Hill  drop  into  Ihe  water  on  the  tillgUtvst  hint  tliitt  it  Is  observed. 

The  two  inseetn  Inclosed  were  two  species  of  wingless  Ichneumon  (ties; 
nne  of  tbntn  prolinbl]'  belongs  to  the  gentis  I'ttomnrhva.  VTe  have  scvcml 
"loglfss  genera,  and  tlie  gt-uus  Pcxemnc^as  comprises  an  immcnso  num- 
I  W  of  spveien.  Mr.  E.  Burgess  luftirnis  us  that  In  the  pupa  state  llip 
I  ^xonmchas  Is  nlngctl.  hut  that  tlie  wlugK  drop  off  Id  transforming  Into 
c  Inuga  *tiii4i.  Ftz'iniarhit*  may  bo  known  from  Matdln,  by  possessing 
■  stiug.  which  ouly  serves  as  an  ovipositor,  snd  n  sinulter  head, 
d  bf  Its  ««y  dose  resemblance  to  the  winged  Ichneumons. 

[.  Q.,  Elmlra,  N.  Y.— The  moth  you  send  Is  one  of  the  Sphlngei, 
*  NrttHt.  It  was  first  described  and  figured  by  Crumer,  n  Dutch 
tot.  It  Is  found  from  CanadiL  und  New  Hampshire  southward-  The 
w»  of  this  genus  ditT'T  from  most  others  of  this  lUmlly,  In  having  a 
»f\it  tubercle  on  tlic  Inil  tust«ad  of  the  usual  curved  horn,  as  seen  In 
,  Sphhu  Carolina. 


ENTOMOLOGICAL    CALENDAR. 

1  l>nrtng  this  nionih  the  Si'venl«en-ycar  hocast  {Cieada  fpCrndfclm  of 
au)  has  dlMippcnred,  nnd  only  n  few  Hurv est- (lies,  os  the  two  other 
«we  have  arc  called,  raise  their  shrill  cry  durinx  the  doj£-daj».  But 
la  year  has  been  marked  by  lUe  appenrunuv  of  vo-it  swnnna  In  the 
b  State*,  we  cannot  do  better  than  give  a.  brief  summary  of  Its  hls- 
r.  whtcb  w^  condense  from  Dr.  HsitIs'  work, 
s  Seveuti-en-yesr  liocust  rangu.s  from  South-castcru  ntid  Western 
s  to  I^ulsinna.  Of  its  distribution  west  of  the  Mississippi 
V  have  no  accurate  knowledge-  In  Southern  Massachuselts.  they 
h  (Mk  Ibrrils  about  the  middle  of  Jnne.  Alter  pairing,  the  ftmak-, 
ii  of  Ihrir  rwwcrful  ovipositor,  Imre?  a  hole  obliquely  to  the  pith. 
I  therein  from  ten  lo  twenty  slender  white  ezgs.  which  arc  ar- 
4  In  polra.  KOmcwhat  like  the  grains  on  an  ear  of  wheat,  and  Iraplunl- 
^T*  fa  the  llmfi.  She  thus  oviposits  several  tlnu-B  In  a  twig,  and  passes 
^jj"***  noe  to  another,  until  she  ha-i  lold  four  or  five  hundred  eggs.  After 
^H   *-^  she  soon  dies.    The  eggs  hiilch  In  about  two  wickH.  thuui-h  some  ob- 


^^f~*^  she  soon 
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servers  atatc  lliat  thoj  do  Dot  liatch  tor  from  fbrty  to  tirer  Ofty  di 
being  laid.  The  active  grubs  are  provi(l(.>(]  with  llirue  l>»lr»  of  ifj»,  * 
leaving  tlic  ejtg  they  ftdl  to  the  grounil,  burrow  Into  It,  mvk  the  r«MrIi  of 
plant))  wliuDV  juices  they  suck  by  iDcans  or  their  long  beak.  Tlirj  tarn- 
tlnieB  ultnck  the  rootit  of  rtult  trui-g.  such  aa  tliu  iioar  and  apiilar.  Thi] 
live  neiirly  ncvcntccn  yi'nrB  In  tbc  Inrva  slalv,  nnd  tlieii  lii  tlw  tjina^ 
change  U>  Uie  pupa,  wlilch  cliictty  UHTerH  from  tlic  Inrvn  by  having  radl- 
nicDlary  wings.  The  dunmite  the  larvEe  and  pupte  do,  then,  («n*t>u  b 
their  sucklnjj  tlic  sup  from  tliv  roots  of  forest,  and  ot^unlouaily  fniU  Um. 

Kc-gnrdiug  Its  tipi>cnniiice,  Mr.  L.  B.  C^se  writes  n»  tJmie  151  tnm 
Richmond,  Indiana ;  ''Just  now  wc  are  having  ■  tremciidoQii  <|iuuitlif  iir 
locusts  in  our  fbrests  nnd  mOofning  lields,  and  people  are  greatly  ■Unntd  b; 
tbeiD ;  some  say  they  arc  Egyptian  locusts,  etc  This  inornliu;  lltey  wait 
H  noise,  In  the  woods  nlwnC  half  a  mile  east  of  us,  very  much  like  tlw(n» 
tinuous  sound  of  frogi  <n  the  early  spring,  or  Just  lMfor»  a  f^ionnat  n«»- 
lag.  It  lasted  from  early  in  the  morning  untU  evening."  SSt.V.1 
Chambers  writes  us  that  It  U  abounding  In  tbc  vicinity  of  CotlusiiM 
KeutU(.'k3*,  "in  common  with  a  large  portion  of  the  ft'catcm  rounlfj." 
He  points  out  some  variations  in  color  from  those  deacrllH-il  by  Iir, 
Fitch,  from  New  Vork,  and  states  that  those  occurring  In  Kcntodq'iN 
amidler  than  those  of  which  the  measurements  are  given  Ity  Dr.  Flkk 
and  Ktates  that  "Ihesc  dlBl-renccs  fudlcntc  tliat  tki'  grvtipa,  Hppearlnf  bi 
different  parts  of  the  country  at  intervals  of  seventeen  years,  arvofdU^r' 
ont  varieties."  A  carelUI  comparison  of  lar(,'o  mimbfrs  col)ei-iod  Atm 
dimirent  broods,  and  different  localUlcH,  and  diUl'rent  years,  would  kIoik 
give  the  facts  to  decide  this  Interesting  point. 

Regarding  the  (|Ucstion  ralsL'd  by  Mr.  Chambers,  whether  the  slio;  of 
tills  Insect  Is  (loisonous,  nnd  which  he  Is  Inclined  to  believe  lo  be  to  part 
true,  we  might  say  that  nuturailsta  gi'ni^rally  believe  II  to  Iw  hamikw. 
No  hemiptera  are  known  to  bo  poisonous,  that  Is.  have  a  polson-glnl 
connected  with  the  sting  like  that  of  the  bee.  and  cnreriil  dl!>»iei'tliMia  b; 
the  eminent  French  entomologist.  Lnrnze-Duthlers.  of  three  f.nmfm 
species  of  Clcndn,  have  not  revealed  any  poison  appnratun  at  Ilic  bdM>  of 
the  sting.  Another  proof  thai  It  does  nut  pour  poison  Into  the  votM 
made  by  the  ovipositor  is,  thai  the  twig  thus  plcreeil  and  wunndeilili« 
not  Mwcll,  as  In  the  case  of  plants  wounded  by  Gall-lllcs  whieb  tnrnft  u 
Irritating  pijison.  giving  rise  to  tnmors  of  various  shapes.  Many  tn 
sltng  without  poisoning  the  wound ;  the  bite  of  the  muiiqullo,  hlw 
fluB.  the  bed-bug,  and  athcr  liemlptenms  insects,  ore  elmplc 
wounds,  nnd  to  a  perrtcily  liealiliy  constitution  tiny  a 
though  they  may  grievously  allllct  many  persons,  causing  ttta  I 
parts  (o  swell,  and  in  some  weak  coostltntlona  induce  severe  ij 
Regarding  this  point,  Mr.  Ciiambers  writes : 

ntalj  nillu  nt  this  platr,  ilrliiF  IVum  elM'  Minn  »'  ■  ''Ici 
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1  ■lor)',  thai  pnliaMy  Urn  aiag  wh  hy  mna  othiir  tniMl.  but  Mr. 
leCltMMl*.  Dal  ticrliq»  UiU  proTi!*  Uial  Hill  dlilg  !•  hbI  AtUlj  Uul 
He  Iwnoin  BHlt^r  urrUilj'  ftvni  tUo  blia  of  «  niuoiullo.  wlilk  oUien 

'•  Agiite  Ilie  Hop-viuc  Muth  and  the  larvn  (Fig.  1}  and  pupa,  wlilvJi 
ltd  au  bops  tliu  latit  n^,  i. 

inuuer.    Also,  tlie 
ito  rohuella  (Fig.   3; 
ip*).  hiKxra  in  Kng- 
lo  bf  n  parasite  of 
lltiroblc-l>ee.  Wehaye 
i)i-ntly  met  with  it 
though  not  in  Humbic-bccs'  nests.  The  laira  (bed  directly  upon  the 
ig  lieKS.  according  to  Curtis  (Far m  Insects).    The  Spindle ■  worm 
Uorti/nii  tea,  wIiohc  catcrpltlnr  lives  In  the  stalks  of  Indian  com, 
alao  Id  dklilias.  flics  this  month.    The  withering  of  the  lenves  wlien 
Pic-i-  the  corn  Is  young,  hIiows  the  pres- 

ence of  Uits  pest.     Tlie  beetles  at 
Torlona   cjllniirical     Bark-borers 
and  Blight -beetles  ^Tom(eti»  and 
Seolfftun}  appear  again  this  month. 
During  ihia  month  the  Tree-crUk- 
vt.  (Eeanthv*  nieeiu  (Fig.  3),  lays 
ita  cgga  In  the  brauehes  of  peach 
It  will  nlao  eat  tobacco  leaTes, 
•  ngurc{Flg.l)the  aiolii  oC  Eudatimla  avtitignaria,  the  larva  of  which 
htjarious  lo  shade  trees  In  New  York  Cliy.    It  Is  a  widely  illinised 
Fle.S.  species,  occurring  probably  tiiroughout  the  Northern 

token  the  moth  in  | 

Northern  Main 

We  have  received  | 

from  Mr.  W. 

AnOrewH   the  sup-  I 

posed  larvae  of  this  I 

moth.     They    are 

■■loopers."  namely, 
with  a  limping  gnil.  as  If  uieos- 
off  the  p:uuud  they  walk  over, 
te  the  name  "Geometers."  more  anually  applied  to  them.  Tiiey  are 
r  Bl«nt,  brown,  and  roughened  tike  a  twig  of  the  tree  tliey  Inhabit, 
an  unusually  lorge  nist-retl  liead,  and  red  prop-legs,  while  the  lip  of 
body  la  n1so  red.  They  are  Utile  over  an  Inch  long.  The  supposed 
hirra,   referrfd   lo  iu  the  Calendar  for  June,  U  the  Gartered 
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Flame-rootli,  PtervphorM  prritftliditfiiihifi  of  FHrh.  Wc  wtre  «hla  H 
the  motli  from  larva!  (l>nvar(l«(l  by  Mr.  licitil.  It  at>t>*^'>'vil  In  o 
Ing-box  Jane  2S.  Im  habltit  arc  vur;  fully  dcacribud  Id  Ihv  Ont  n 
Dr.  Fltcli  ou  the  Ii^nrlona  luaecls  of  JJcw  York. 

A  word  luoro  about  tlie  Scvenlcicii-ye&r  Ck'iula.  Pron-saor  R.  9 
wrIteB  us  from  Yellow  Springs,  Ohio,  tbut  tliU  Insect  bnn  ilone  | 
damage  to  tlie  apple,  {leoch,  and  iiulucc  trees,  and  arc  slinrtrntDi  Ut 
fruit  crop  very  materially.  Bj  boring  Into  tnl;^  bearing  fnilt.  Uii 
bmnches  break  and  the  rrait  goes  with  Ibeia.  ''Huny  ordiartls  luiciov 
rtill  two  years'  growth.  Though  the  plum  and  eberry  trees  Heemcd  ex*np, 
they  attacked  the  grape,  blackberry,  raspberry,  elm  (white  and  Mvftfti, 
maple,  white  ash,  willow,  cuulpa,  honcy-looaHt,  and  wild  roM>.  Vihm  , 
traces  of  the  Cicada  tlils  year  from  Colambus,  Ohio,  to  St.  Loul*.  ~ 
ington  and  FhUadelphia  have  also  bad  a  vUltatlon."— A.  S.  P. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Long  Iblakd  Histobical  SoctErr,  Natural  IHftort/  Section. 
Ij/n.  ff.  r.—At  a  May  meeting,  a  poper  was  rend  by  Mr.  E.  I,ewU,]| 
"Evldcncea  of  Coast-depress  Ion  along  the  Shores  of  Long  taland.' 
fbond,  by  a  aeries  of  obaervatiODS  made  by  Mr.  LcwIh  and  othon.19 
large  arena,  known  to  have  been  formerly  meadow  swamp  nod  w 
arc  now  permanently  beneaili  the  water.    Some  tmportani  chansct  lim 
taken  place  along  the  flat  shores  within  historic  times.    Itemaln*  of 
swnmpa  with  R'esh-water  vegetation  are  abundant,  from  four   to  nhw 
fleet  below  the  surlHce  of  the  meadows,  along  the  RouUicm  side  of  lb* 
Island,  in  the  bay  which  intervenes  between  the  beach  and  iliu  DpUndi> 
In  one  Instance   roots   of   swamp   vegetation,   (hsl   where    they   grew, 
were    tbond   quite    near   the   beach,   under    len    l^ct    depth    of  wuct. 
Stumps  of  the  White,  or  Swarop-cedar  (Cu/ireraus  lA^f/W),  ocrnr  n 
great    numbers,   ^t  In   the    peaty  meadows  and  salt   inHrHlies,  itlildi 
ore   now  permanently   covered   with   salt-water,     ^*en^  Fort   Hunltm 
are  the  Dyker  Meadows,  so-called,  which  extend  Inland  nearly  thiw- 
fburttas  of  a  mile.     The  upper  end  Is  a  rresh-wnli?r  swamp,  with  cnlir 
and  other  trees.     Where  the  tides  overflow  the  troes  arc  tteml.  ninni  of 
them  etui  standing.    Lower  down,  or  nearer  the  Imy,  sluiiip--  - 
these  abound  In  the  meadows,  and  ore  In  a  good  stato  ^^^  , 
These  meadows  extend  beneath  the  bay;  andone-fourllior  :i 
ahore-Unc,  stamps  of  the  cedar,  from  two  feet  to  three  fr-ii   .< 
have  been  found.    It  ts  probably  continuous  with  similar  i])i.'ii<J'j»'<  <<  'W 
opposite  side  of  the  rivcr- 

A  general  invasion  of  the  bpjich  along  the  const  has  ocenrml  «1iUi 
ifiUme;  It  having  been  thrown  inland,  submcrgins  the  ■ 
li  cause  large  masses  of  old  meadows  are  ofWii  turn  np  by  r 
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oatside  the  beach.  There  is  evidence  that  the  great  bay,  extcDding  from 
near  I  slip  to  Bellport,  was  fbrmerly  a  firesh-water  swamp,  fh>m  which 
streams  of  considerable  size  emptied  into  the  ocean.  It  is  now  a  shallow 
bay,  in  which,  about  a  century  since,  were  great  numbers  of  stumps ;  the 
fh^sh-water  and  upland  vegetation  having  been  destroyed  by  the  invasion 
of  the  tides.  A  line  of  fence-posts  near  Southampton,  along  the  shore  of 
the  ocean,  were  exposed  a  few  years  since  by  an  extremely  low  tide 
which  followed  a  violent  storm.  These  had  been  buried  with  sand  and 
covered  with  water  not  less  than  a  century,  and  the  line  was  found  to 
correspond  with  early  surveys  of  the  town.  Submerged  meadows  are 
(band  in  many  places  on  the  north  shore  of  Ix)ng  Island.  A  few  miles 
east  of  Fort  Jefferson,  it  extends  half  a  mile  fh>m  the  shore,  is  solid,  com- 
pact, and  lies  in  places  sixteen  feet  below  the  surface  of  the  water  at  low 
tide.  A  general  wearing  away  and  undermining  of  the  headlands  around 
the  island  has  long  attracted  attention.  In  constructing  the  Erie  Basin, 
near  Red  Hook,  New  York  Bay,  Mr.  G.  B.  Braincrd,  engineer,  found  the 
following  scries  of  deposits.  The  measurements  were  taken  at  various 
points  where  the  water  was  ten  feet  deep  at  low  tide. 

1.  Two  fbet  of  mud, — ordinary  sediment  of  the  bay. 

2.  One  foot  of  yellow  sand. 

8.  Six  inches  of  aluminous  deposit,  quite  hard. 

4.  Ten  feet  of  compact  decayed  peaty  meadow, 

5.  Layer  of  extremely  hard  micacious  clay  and  sand,  beneath  which 
was  found  mud,  rather  soft,  but  the  depth  and  character  of  which  was  not 
determined. 

During  the  summer  of  1807,  John  Nadir,  U.  S.  Engineer  at  Fort  Hamil- 
ton, carefblly  examined  the  underlying  formation  around  Fort  Laftiyette, 
for  the  purpose  of  determining  whether  it  would  admit  of  the  erection 
upon  it  of  heavier  walls.  By  a  series  of  borings,  the  earth  was  pene- 
trated to  the  depth  of  fifty-three  feet,  at  points  between  800  and  1,000 
ffeet  flrom  the  shore,  where  there  was  ten  feet  depth  of  water  at  low  tide. 
The  deposits  were  as  follows : 

1.  Twenty  feet  of  coarse  sand  and  gravel,  with  a  few  broken  shells. 

2.  Three  feet  of  decayed  marsh  or  meadow,  with  diatomacea^  and  spiculas 
of  sponges  and  shells. 

8.  Seventeen  feet  of  gravel  and  sand,  with  many  broken  shells. 

4.  Thirteen  feet  of  mud,  quite  compact,  which  appears  to  have  been  a 
marsh  with  scanty  vegetation,  rather  than  a  meadow.  The  vegetable 
remains  brought  to  the  surface  by  the  sand-pump  are  bits  of  cedar,  and 
fragments  of  what  appears  to  be  salt-marsh  grass,  but  too  much  decayed 
to  be  fhlly  identified.  In  this  formation  great  numbers  of  shells  were 
found  and  identified  by  Mr.  A.  R.  Young,  Conchologlst  of  the  Section,  as 
belonging  to  species  now  common  on  this  coast.  Most  of  the  specimens 
are  in  an  excellent  state  of  preservation.  Among  them  are  Nasaa  obso^ 
Uia,  Anomia  ephippium,  Mya  arenaria,  Crepidula  fomicata,  Solen  etisis, 
and  Mytilus  edulis.    It  may  be  stated  in  this  connection  that  similar  de* 
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poaits,  at  cofTeHpondlng  depths,  liove  heim  fbund  on  iho  i>pp<Mtlc  ahlr  nr 
tlic  rivcT  In  tlic  vicinity  oT  Kort  Wndsworth. 

The  invi>6tigiitloij*<  niiuli.-  ou  ttio  IiAIik  Island  «lion.'8,  cotiftnii  Ihr  ran. 
elusions  lu-rlvcd  M  by  Proft"t»or  O,  U.  Cook.  In  hU  re|(orl  on  Uw  TimIi^ 
orCnpc  Moy  countf,  N.  •[.,  Umt  Uie  o-sdUntion  of  Innil  on  iIiIk  nNut  itst. 
tog  tlie  last  Giioch  lin*  bccu  one  of  su1>eldencc.  If  the  fnmiatloii  fnau 
near  Fort  I«ikyuttc  be.  hh  U  et-ldently  i0,  an  nDcient  nianli.  (Iw  ilt|n«- 
Blon  hu  bocn  at  least  flfty-tbrct;  feet. 

A>ie»i(:an  Association  fok  tiir  Advancemkkt  op  SdEMCi!.  Am- 
trrnth  Anuaal  .Vertlnff,  at  Chiaiffa,  Aiiffuit,  lMi!8.— Thi-  objccw  of  th» 
American  Association  for  the  Advancement  or  Science  ore,  by  prrludkil 
and  inlsraMry  meellDga,  to  ))roinoti;  Intercourse  between  those  who  m 
cuUlvothiK  sclenee  In  dllRirent  parts  of  North  Amurtca  j  to  give  a  itronfff 
and  moR  general  linpultt.  and  a  more  eystvniatlc  direction  to  iwkniifc 
research  in  our  country,  and  to  procure  tor  the  labors  of  Bctcuttflc  mn 
Increased  ftUTlllttes  and  a  wider  usehilneu. 

The  seventeenth  meeting  of  the  Ast^oclollon  ivlll  be  held  at  Cblneo. 
during  the  week  commencing  on  Wedncsdiiy,  August  S,  1908,  at  JOa'- 

It  win  bo  the  aim  of  the  Local  Committee  to  make  llie  M^lonrn  of  lb 
nicmt>ers  of  the  Association  in  Chleoco  pleasant,  ns  wcUns  profltablrlii 
scientiflc  point  of  view.  The  nsual  local  courtesies  Will  be  cstendrd  la 
them,  t)Oth  by  private  citizens  and  public  lx>dlcB.  Resolutloua  orintlo- 
tlon,  and  otten  of  the  use  of  rooms,  libraries,  colleetlons,  etc.,  iut 
already  1>ceu  passed  by  the  Academy  of  Sciences,  tlie  Historical  SodMy, 
the  Younf;  Men's  Association,  the  University  of  Chicago,  the  Board  rf 
Trade,  and  other  bodies. 

With  tlie  view  of  Insuring  as  large  a  meeting  ns  possible,  special  atiF»- 
tlon  hoa  been  given  >o  the  RLcllltles  (br  coming  to  aiul  rutumliig  fhim  tbi 
city  over  all  routes  of  travel.  Arrangemenl«  liuve  iK-eu  made  witli  tl« 
ntilroad  eompanles,  by  which  retnm  tickets  will  l>c  rumi>lirtt  &Mb 
those  who  atUnd  the  meeting.  Doubtless  l^e  same  conceixtlun  wUI  bt 
granted  by  the  proprietors  of  some  of  the  steanibout  Hues. 
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DEATH  OF  FISHES  IN  THE  BAY  OF  FUNDY. 

BY   A.   LEITH   ADAMS,   M.  D. 

Amoxg  all  the  fluctuations  of  opinion  respecting  the  nature 
of  the  causes  to  which  the  phenomena  of  the  phj'sical  sci- 
ences arc  referrible,  none  in  so  short  a  period  of  time  have 
undergone  greater  changes  than  we  see  represented  in  the 
iiistory  and  progress  of  Geology.  The  first  observers,  more 
engaged  in  the  discovery  of  appearances  than  in  seeking  to 
divine  their  causes,  were  led,  by  the  wonderful  but  imperfect 
scenes  constantly  opening  out  before  them,  to  infer,  that  the 
mysterious  and  extraordinary  assemblages  of  strata  and 
oi^nic  remains  therein  imbedded  were  owing  to  causes  in 
every  way  distinct,  both  in  kind  and  degree,  from  the  laws 
which  now  govern  the  material  universe.  But  the  gigantic 
strides  made  in  this  science  during  the  last  half  ccMitury  have 
induced  philosophers  to  conclude  that  throughout  the  vast 
periods  of  time  of  which  geology  takes  cognizance,  there 
has  never  been  any  intervention  to  the  working  of  fixed  and 
invariable  laws  of  change.  Thb  elevation  of  land,  distortion 
and  dislocation  of  rocks,  together*  with  their  assemblages  of 
organic  remains,  were  considered  by  the  early  observers  to 
have  been  brought  about  by  sudden  and  violent  oscillations 
of  level,  earthquakes  and   diluvial   agencies   far   exceeding 

Enteral  acconiliiK  to  Art  of  Con/rrpHS,  In  the  ycjir  1W8,  l>v  the  Peaiiody  ACADEITY  OF 
8CIBNCS,  iu  the  Clcrk^s  Office  of  the  DUitrlct  Court  of  the  Ulstrict  of  Massachusetts. 
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both  in  extent  and  intensity  any  similar  phenomena  of 
which  history  has  preserved  records.  But  the  modem  prog^ 
ress  of  enlightenment  has  greatly  modified  such  opinioii, 
and  now  geologists,  not  content  with  the  specalationi  of 
their  predecessors,  are  earnestly  endeavoring  to  interpret  tte 
Great  Stone  Book  by  comparing  the  foi-mer  mutationi  ia 
the  earth's  surface  with  those  of  our  own  times,  and  thuB  tte 
science  is  being  gradually  devested  of  the  supematml 
appearances  and  fanciful  conjectures,  which,  for  many  yetn, 
not  only  encompassed  but  also  retarded  its  advanoeiiMni 
Even  the  simple  enumeration  of  the  discoveries  which  of  hh 
years  have  brought  about  this  grand  revolution  in  the 
thoughts  and  opinions  of  the  modern  school  of  geokgieli 
would  far  exceed  our  limits ;  we  will  therefore  elucidate 'As 
subject  by  an  example  which  came  under  our  own  notice,  aid 
attempt  to  show  the  reader  that  many  similar  appearuoee 
among  the  rock  formations  may  possibly  have  been  occasimed 
by  similar  causes. 

In  the  Bay  of  Fundy,  opposite  the  Island  of  Grand  Mnea, 
there  is  a  large  gap  in  the  coast-Hue  named  Passnmaquoddy 
Bay,  into  which  several  fair-sized  rivers  dniiu.     One,  called 
the  Magajrudavic  River,  is  reached  by  means  of  a  long  fiord 
of  several  miles  in  length.     At  a  short  distance  westward, 
there  is  a  small  creek  named  Anderson's  Cove,  fonned  in  the 
trappean  rocks  of  which  the  coast-line  is  composed.     These 
beds  are  considered  hv  o:oolo":ists  as  belouffinff  to  the  Devo- 
nian  or   Old-Red  Sandstone   formations   of  Southern  Xew 
Brunswick.     Anderson's  Cove  is,  in  fact,  the  sea-ending  of  a 
ravine  down  which  runs  a  small  stream  into  a  very  muddy 
lagoon  of  upwards  of  1,300  feet  in  circumference.     The  lat- 
ter  is   oval    in   shape,  and  communicates  directly  at  high 
tide  with  Anderson's  Cove  by  means  of  a  narrow  and  rocky 
channel,  filled  with  masses  of  amvfrdaloid  trap,  fragments  of 
which  are  mixed  with  the  mud  fonnin<r  at  the  bottimi  of  the 
lagoon.     There  is  a  beach  of  sand   in  front  of  the  lagoon, 
besides  a  sea-wall  fonned  of  sand  and  masses  of  rocks  and 
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stmuded  logs  of  wood  piled  in  disorder  along  the  shore ;  so 
that»  excepting  during  furious  gales,  the  only  direct  commu- 
nication with  the  lagoon  is  by  the  passage  just  mentioned. 
During  high  tide  the  waves  rush  up  this  channel  with  force 
stirring  up  the  mud  of  the  Uigoon,  when  the  water  in  the 
basiu  fi*equently  assumes  almost  the  consistency  of  pea-soup. 
Thus  the  lagoon  is  a  shallow  morass  of  brackish  water  at  low 
tide,  receiving  a  constant  supply  of  fresh  water  from  the 
stream  which  is  depositing  its  debris  on  the  slimy  bottom ; 
moreover,  land-shells  and  other  organic  remains  are  being 
conveyed  by  Ihe  stream  or  washed  by  the  rain  into  the  basin, 
whilst  on  the  other  hand  the  powerful  tidal  wave  of  the  Bay 
of  Fundy  brings  up  quantities  of  marine  Mollusca,  liadiata, 
etc.,  remains  of  which  strew  its  bottom  and  sides.  Such,  in 
all  probability,  hjis  been  the  usual  state  of  matters  in  this 
quiet  corner  of  the  bay  for  unreckoned  ages,  broken  only  at 
long  intervals  by  occurrences  such  as  we  shall  now  describe. 
On  the  24th  of  September,  18G7,  a  very  heavy  gale  from 
the  west  blew  directly  into  Anderson's  Cove,  and  more 
especially  on  the  entrance  of  the  lagoon  at  the  eastern  end. 
The  result  was,  that  the  mud  became  disturbed  to  an  un- 
usual extent,  and  the  amount  of  the  water  in  the  area  was 
doubled  in  quantity.  During  the  gale  enormous  numbers  of 
dead  iishes  were  seen  floating  on  the  surface  of  the  turbid 
waters  of  the  morass,  and  on  the  following  morning  when  the 
hurricane  had  subsided,  a  spectacle  presented  itself,  baffling 
anything  of  the  kind  observed  by  the  residents  on  previous 
occasions.  The  entire  lagoon,  from  its  entrance  to  the  limits 
of  the  tide,  was  covered  with  dead  fishes.  The  species,  with 
the  exception  of  a  few  mackerel  and  New  York  flounder, 
was  found  to  be  the  young  of  the  American  herring  ( Clupea 
elongata)  averaging  about  six  inches  in  length.  This  fish 
is  said  to  spawn  in  the  neighborhood,  and  usually  large 
shoals  had  been  observed  for  some  weeks  i)revi()usly  in  and 
about  Anderson's  Cove.  The  author  chanced  to  be  in  the 
vicinity  about  a  fortnight  after  the  occurrence  just  mentioned. 
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and,  when  on  his  way  to  the  scone  of  the  disaster,  was  nmit 
uncomfortably  aware  of  the  proximity  even  at  the  distance 
of  two  miles,  by  an  intolerable  stench  from  decomposiiv 
fish,  contaminating  the  atmosphere  in  every  direction  for  §n 
miles  around  Anderson's  Cove.  The  smell  was  found  to 
emanate  not  only  from  the  latter,  but  also  from  the  ISeUi 
around,  where  many  cart-loads  had  been  deposited  by  the 
farmers ;  nevertheless,  the  quantities  of  rotting  fish  aroond 
the  margin  of  the  lagoon  seemed  veiy  little  diminished  lij 
the  amount  taken  away  for  manure,  not  to  mention  what  had 
been  consumed  by  the  flocks  of  gulls  and  crows  which  wen 
feeding  sumptuously  on  their  remains. 

After  skirting  the  shore  of  Anderson's  Cove  we  resdwd 
the  entrance  of  the  narrow,  tortuous  passage  leading  to  the 
lagoon ;  here  the  first  traces  of  the  disaster  were  manifested 
by  enormous  quantities  of  fishes,  impacted  between  and 
among  the  fallen  masses  of  rock,  which  were  literally  be* 
smeared  all  over  with  the  crushed  flesh  and  bones  of  herringi, 
whilst  the  sides  and  bottom  of  the  lagoon  were  covered  widi 
their  entire  and  mangled  remains,  forming  heaps  several  feet 
in  depth,  more  especially  in  places  where  there  had  evidently 
been  eddies,  whilst  the  limits  of  the  tide  were  distinctly 
marked  by  a  pile  of  their  bodies  which  fringed  the  Imsin  of 
the  lagoon.  On  the  muddy  bottom  they  lay  as  thick  as  hc^ 
rings  in  a  barrel,  interspersed  with  remains  of  crabs,  lobsters, 
sea-mussels,  and  other  shells,  together  with  enormous  num* 
bers  of  the  dead  bodies  of  star-fish,  etc. 

A  friend,  who  resides  in  the  neighborhood,  suggested  that 
the  shoal  had  been  chased  into  the  inclosure  by  sharks,  or 
other  predaceous  fishes,  and  were  subsequently  sufi(>cated  by 
the  muddy  waters  of  the  lagoon.  But  the  mangled  remains 
in  the  passage  and  shallow  w^ater  in  Anderson's  Cove,  to- 
gether with  the  fury  of  the  gale,  mther  seemed  to  indicate 
that  the  vast  assemblage,  getting  into  shallow  water,  and 
under  the  influence  of  the  breakei*s,  was  driven  pell-mell  up 
the  passage  and  against  its  rocky  sides  into  the  lagoon,  where 
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the  survivors  perished  from  the  combined  fury  of  the  waves 
and  the  muddy  waters.  During  our  examination  of  the 
bottom  of  the  lagoon  it  was  apparent,  even  in  the  sliort  space 
of  time  that  had  elapsed  since  the  gale,  that  many  of  the 
fishes  had  been  completely  covered  over  by  nmd  conveyed  or 
re-disturbed  by  every  tide,  and  deposited  also  from  the 
water-shed  around  the  morass.  No  doubt  at  that  rate  the 
whole  of  the  organic  remains,  before  long,  became  buried  in 
the  soft  mire,  and  perhaps  some  geologist,  in  the  far  distant 
future,  will  be  speculating  on  the  cause  or  causes  which 
brought  about  such  a  vast  congregation  of  marine  and  land 
animals  in  so  limited  an  area,  just  as  he  now  theorizes  on  the 
probable  causes  of  those  vast  assemblages  of  fossil  animals 
he  is  accustomed  to  observe  in  many  rock  formations.  For 
we  have  only  to  suppose  one  or  more  geological  epochs  to 
have  passed  away,  and  a  slight  elevation  of  the  land,  when,  if 
a  section  were  made  of  the  spot  where  this  lagoon  now  stands, 
there  would  be  found  an  alluvial  deposit  on  the  surface,  suc- 
ceeded by  a  sedimcntiiry  stratum  containing  fragments  of  the 
Devonian  trap-rock  of  the  neighborhood,  accompanied  by  the 
vast  assemblage  of  organic  remains  just  described,  and  fol- 
lowed, perhaps,  by  similar  objects  at  greater  depths,  suc- 
ceeded, no  doubt,  by  traces  of  the  Glacial  epoch,  which  are  so 
vividly  portrayed  on  the  surface  of  tlic  surrounding  country 
at  the  present  day ;  and  lastly,  the  old  Devonian  conglom- 
erate in  which  the  lagoon  now  stands.  And  whilst  each  will 
supply  memorials  of  its  own  peculiar  but  relatively  distant 
epochs,  none  will  furnish  more  lasting  and  wonderful  phe- 
nomena than  the  deposit  which  contains  the  fishes  destroyed 
during  the  gale  of  the  24th  of  September,  1867. 

Occurrences  similar  to  that  just  described  are  apparently 
not  common,  at  least  along  the  coast  of  the  Bay  of  Fundy, 
but  enormous  shoals  of  herrings  and  other  fishes  are  met 
with  at  stated  seasons,  so  that  the  accident  of  the  24th  of 
September  might  occur  again  anywhere  und(^r  the  same 
favorable  conditions.    Moreover,  it  may  be  pretty  confidently 
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surmised  9  that  the  fish  stranded  in  the  lagoon  wen  bat  a 
very  small  portion  of  the  original  shoal  whidi  entered  Allda^ 
sou's  Cove,  and  thus,  supposing  the  locality  had  been  mmj 
times  larger,  there  would  have  been  no  diminution  in  idi. 
tive  density  of  the  dead  fishes  on  its  area. 

Another  example  b  recorded  in  the  Journal  of  the  Gedflj^ 
ical  Society  of  London.*  Thousands  of  dead  fishes,  throva 
on  the  coast  of  Madras,  were  aftenvards  enveloped  in  ml 
and  mud  along  with  other  marine  animals  and  plants,  ao  ai 
to  form  a  densely  packed  stratum  of  fishes,  etc.,  of  unknmn 
breadth,  but  extending  for  a  vast  distance  along  the  ooMt 
line.  The  fishes  were  supposed  to  have  been  destroyed  tj 
the  enormous  fall  of  rain  from  the  south-west  monsoon,  nth 
dering  the  sea-water  less  saline.  Be  that  the  cause  or  not, 
it  is  by  such  facts  as  these,  compared  with  similar  phenomeii 
of  by-gone  epochs,  that  the  geologist  is  enabled  to  anive  tf 
just  conclusions,  and  it  is  in  this  way  that  the  scienos  nf 
geology  is  progressing. 


THE    ORCHIDS. 

BY  C.   M.   TJIACY. 

It  was  the  greatest  step  forward  ever  made  at  once  in  the 
study  of  plants,  M'hen  Jussieu  found  out  that  there  was  a 
grand  Hue  of  division  running  through  the  whole  vegctabk 
kingdom,  with  seeds  on  one  side  that  might  be  split  into  two 
parts  like  the  pea  and  the  acorn,  and  those  on  the  other  that 
could  not,  like  the  kernel  of  corn  and  the  grain  of  barley. 
For  (not  to  tire  the  reader  with  technical  words)  it  wis 
directly  seen  that  the  same  line  would  clearly  distiDguish 
between  those  plants  that  had  a  bark  and  made  new  wood 
between  that  and  the  older  wood  within,  and  thus  (frew  (m 

*  June,  1802. 
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the  outside — between  these  and  such  as  had  no  bark,  but 

made  the  new  wood  in  the  midst  of  the  pith,  and  so  greio 

on  the  inside.     Again,  the  outside-growera^  like  the  oak  and 

the  pea,  always  have   leaves   with    little  veins   forming  an 

irregular  net-work  all  through  them  ;  but  the  inside-growers y 

as   the   corn   and  the  lilies,  have  the  veins  of  their  leaves 

running  straight  from  one  end  to  the  other,  and  not  netted 

at   all,  so   that  we   can   split    such  a  leaf  into  strips  very 

easily,  and  this  makes  a  palm-leaf  hat  a  possibility,  which 

otherwise  could  not  be.     By  this  discovery  Jussicu  divided 

the  vegetable  kingdom  quite   as  clearly  and  effectually  as 

Alexander  of  Parma  did  the  Dutch  Kepublic,  and  without 

violating  the  rule  of  nature  at  all,  wherein  he  had  a  great 

advantage  over  the  other. 

We  speak  of  this  natural  difference  in  plants,  because  in 
talking  over  these  royal  families  we  have  come  to  the  point 
when  we  must  step  over  this  remarkable  line.  Most  flower- 
ing plants  are  outside-groicers  (botanists  say  "Exogens,"  and 
the  reader  may  too,  if  he  chooses ;  it  means  just  the  same 
thing),  and  they  all  have  their  leaves  netted  with  veins  and 
seeds  separable  into  two  halves.  But  the  Orchids ^  of  which 
we  now  speak,  are  inside-groirers  (or  "Ehdogens"),  have 
leaves  that  may  be  stripped  into  ribbons,  and  grow  from 
seeds  as  indivisible  as  a  buck-shot.  Hence,  there  is  no  need 
to  mistake  this  family  for  cither  of  the  preceding,*  not  even 
in  a  single  case ;  but  as  we  have  set  out  to  indicate  a  few 
plain  marks  for  the  ready  recognition  of  each  order,  it 
remains  to  state  them  for  that  under  present  notice. 

If  we  examine  an  apple-blossom  we  find  there  are  five 
leaves  or  petils  in  it,  and  all  of  them  are  just  alike  in  form 
and  size.  This  makes  what  is  called  a  refjidar  flower.  The 
num I >er  matters  nothing;  the  lily  has  six  petals,  the  spider- 
wort  three,  the  willow-herb  four,  and  the  enchanter's  night- 
sbrnle  two,  and  yet  all  are  perfectly  regular,  for  their  form 
and  siz(»  are  the  same  all  the  way  round  the  flower.     Any 

•The  A^terids  and  Pisids,  of  which  we  have  spoken  in  Vol.  I.  of  the  Natl'baust. 
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variation  from  this  principle  makes  the  flower  tm^idbr. 
The  Pea-flower  is  irregular  both  in  form  and  sixe,  that  cf  As 
Candytuft  is  so  in  size  only,  and  that  of  the  Larkspur  dm§f 
in  form.  The  Iris  has  a  flower  alike  on  all  sides,  and  Hm^ 
fore  regular,  though  the  petals  are  in  two  sets  of  diAml 
shape ;  but  the  allied  Gladiolus,  with  petals  all  of  nearly  tki 
same  size,  is  quite  irregular,  for  their  diverse  form  is  snekai 
turns  the  flower  quite  over  to  one  side. 

Now  a  certain  mark  of  an  Orchid  is  to  have  imgidtf 
flowera.  In  other  families  there  is  often  a  mixture  of  the  tm 
styles,  but  nothing  of  it  here.  And  the  most  common  6bm* 
ver  will  bear  me  out  in  calling  these  flowers  Irregular;  ftr,  i 
setting  aside  all  technicality,  many  cannot  be  reduced  to  lajr  \ 
form,  plan,  or  design,  without  a  liberal  stretch  of  confidsaee 
and  ingenuity.  So  wide  is  their  range  of  figure,  and  so  pn» 
fectly  bizarre  are  many  of  the  shapes  in  which  they  appw, 
that  one  is  tempted  sometimes  to  believe  they  are  aninMtod 
creatures  under  some  strange  disguise  of  enchantmoi 
Lindley  tells  us  there  is  scarcely  a  common  reptile  or  innd 
to  which  some  of  them  have  not  been  likened.  Bees,  cruie* 
flies,  long-legged  spiders,  toads,  et  id  omne  geiitis^  all  fiod 
the  queerest  of  representatives  in  these  protean  blossoms. 
But  more  of  this  presently. 

The  organs  called  stamens  and  pistils  are  of  great  impcHV 
tance  in  vegetable  nature.  Invested  with  all  that  peitains  to 
reproductive  purposes,  they  have,  since  Linnaeus  at  least, 
been  held  to  represent  the  sexes  of  animals,  and  i)erhnp8  ire 
can  say  nothing  better  about  it.  A  striking  circumstaoce 
with  regard  to  them  is,  that  while  we  may  trace  much  affinity 
between  both  these  organs  and  other  parts  of  the  plant, 
respectively,  we  can  rarely  find  any  relationship  l>etween  tbe 
stamens  and  the  pistils  directly.  We  may,  by  cultivatioo, 
make  stamens  change  into  petals,  which  are  obviously  only 
leaves  refined ;  but  we  rarely  or  never  succeed  in  making 
pistils  do  any  such  thing.  If  they  ever  change  (as  Aqr 
do  sometimes,  without  asking  our  leave) ,  it  always  seems  to 
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into  green  leaves  directly ;  and,  for  a  general  expression, 
may  say  that  a  stamen  never  turns  into  a  pistil,  nor  vice 


But  the  Orchids  ai-e  above  the  observance  of  any  rule  so 
exacting.  Ignoring  the  usual  distinctive  position  of  these 
important  organs,  they  constantly  place  them  one  upon  the 
t)ther,  forming  a  column-like  structure,  in  which  the  impor- 
tant part  of  a  stamen,  the  anther,  and  the  necessary  part  of 
a  pistil,  the  stigma,  are  both  to  be  distinguished,  but  nothing 
more.  For  the  rest,  you  may  call  it  a  stamen  bearing 
a  pistil  or  the  revei'se  ;  it  is  either,  or  neitlier,  as  you  choose. 
The  common,  typical  structure  of  the  flower  in  respect  of 
these  organs,  is  entirely  set  aside ;  and  another  and  different 
one  appears,  the  presence  of  wliich,  always  constant,  is  the 
second  mark  of  this  strangely  beautiful  order. 

The  third  badge  is  to  be  found  in  a  circumstance  of  great 
significance  in  connection  with  those  already  named,  though 
in  itself  not  of  much  value  as  a  mark.  The  orchids  arc  all 
perennials.  No  annual  plant,  shooting  up  under  the  influence 
of  the  vernal  sun,  to  perish  and  pass  away  when  the  next 
equinox  shall  bring  the  changing  season  to  a  less  genial  tcm- 
jxjr,  appears  as  a  member  of  this  privileged  and  gorgeous 
race.  Let  it  be  for  the  Asterids,  who  enjoy  being  everywhere 
and  everything,  to  revel  like  May-flies  in  the  fleeting  hilari- 
ties of  annual  life ;  let  the  Pisids,  who  have  plenty  of  trees 
mighty  as  towers,  to  spend  a  fraction  of  their  riches  in  like 
manner ;  but  the  Orchids  will  take  a  middle  station,  neither 
storing  up  millions  in  vast  trunks,  nor  scjuandering  them  in 
perishing  herbage,  planting  seed  liberally  and  largely,  but 
giving  the  nursling  always  that  royal  blood  that  shall  insure 
a  life  beyond  the  brief  period  of  a  single  spring,  and  one 
succeeding  summer. 

Or  if  we  esteem  this  as  too  common  and  uncertain  for  a 
sure  mark  of  a  family  like  this,  wo  may  take  one  that  is 
more?  minute,  but  rather  more  characteristic.  Every  Orchid 
lias  a  pod  for  its  fruit,  with  innumerable  small  seeds  within. 
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Now  pods,  if  they  arc  round,  that  is,  alike  on  all  sides, 
bear  their  seeds  in  two  diftcrent  ways.  Either  tliey  have  a 
column  of  sonic  sort  running  up  through  the  centre  of  the 
pod,  and  the  seeds  attached  to  this,  or  they  have  no  such 
column,  and  the  seeds  hang  upon  the  inside  of  the  outer 
wall.  There  is  a  great  difference  in  these  two  modes, 
greater  in  fact  than  it  is  best  to  trouble  the  reader  with  at 
present.  It  will  be  quite  enough  if  he  finds  out  what  we 
mean  by  the  modes  themselves.  Now  if  we  out  across  the 
pod  of  any  Orchid,  just  as  we  would  slice  a  cucuml>er,  the 
seeds  will  be  found  growing  on  the  sides  of  the  interior,  and 
not  at  the  centre. 

If,  then,  we  find  plants  with  these  marks,  to  wit : 
I.  Irregular  flowers, 
II.  Stamens  and  pistils  consolidated, 

III.  Perennial  habits  ;  or  seeds  round  the  sides  of  the  pod, 
— then  we  are  safe  in  looking  up  to  it  as  a  well-accredited 
member  of  this  regal  order.  Among  the  sweltering  forests 
and  jungles  of  India  may  be  found  a  small  family  that  re- 
scm))les  those  considerably,  having  flowers  not  quite  regufcir, 
and  stamens  and  pistils  partly  cohoront ;  but  we  know  them 
to  be  more  protonders,  when  wo  find  their  seeds  always  iu 
the  centre  of  the  pod  instead  of  on  th(»  walls. 

Havins:  thus  outlined  the  characters  of  this  faniilv  at  some 
length,  it  remains  to  say  a  word  upon  tlu^ir  properties  aud 
distribution.  Two  circumstances  only  can  bar  these  plaiib 
from  any  oliniate,  namely,  frost  and  cxc(\ssive  drouths.  Xay, 
frost  itself,  if  the  degree  be  not  that  of  the  arctic,  is  not 
enough,  for  there  are  seventeen  genera  and  fifty-one  siK'cies 
reckoned  bv  (Irav  in  the  Northern  States  east  of  the  Mis- 
sissippi,  and  one  of  them.  Calypso,  is  nowhere  seen  but  in  the 
cold  boors  of  the  Canadian  reirion.  Never  risin^:  into  trees, 
and  onlv  rarelv  to  be  called  shrnbs,  thev  stand  as  small,  but 
most  remarkable-  herbs  in  all  cooler  latitudes,  while  in  the 
moist  heats  of  tlu*  tro])ics  they  luxuriate  as  climbers,  or  take 
on  that  very  peculiar  style  of  growth  sometimes,  but  wroug- 
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ly,  called  parasitic.  All  through  the  dense  forests  of  Brazil, 
in  the  tliickets  of  the  Orinoco,  and  along  the  thousand  shaded 
crags  and  valleys  of  the  Andes,  these  plants  are  found  in 
myriads,  clinging  to  the  rocks,  to  old  and  decaying  trees,  or 
t<*  the  stronger  arms  of  those  not  yet  dead,  strapping  their 
naked,  onion-like  bulbs  to  any  chance  support  ))y  roots  that 
seem  quite  as  much  like  rope-yarns,  and  with  green  leaves 
starting  freshly  in  such  curious  situations,  pushing  out  long 
swinging  stems  of  flowers,  that  dangle  hither  and  thither 
like  strinsrs  beset  with  white  or  red  or  bronzv  butterflies. 
Varied  with  an  excess  that  is  perfectly  reckless  and  prodigjd, 
a  new  form  meets  the  observer  at  every  turn.  One  botanist 
dismisses  the  subject  in  despair;  "a  whole  life,"  he  says, 
'^ would  be  too  short  for  the  flsrurin*?  of  the  Orchids  of  the 
Peruvian  Andes  alone."  What,  then,  is  to  ))e  said  of  the 
multitudes  that  grow  elsewhere,  from  the  Rio  de  hi  Plativ 
even  as  far  hitherward  as  the  Carolinas?  These  independent 
air-plants,  as  they  are  often  called,  have  cut  loose  from  the 
soil,  with  princely  blood  tvo  aspiring  for  a  seat  so  lowly, 
and  mounting  to  heights  and  places  inaccessible  to  their, 
perhaps,  envious  neighbors ;  while  in  turn  they  s^^orn  to  owe 
them  for  any  but  the  merest  holding-ground,  they  grow  and 
bloom  and  triumph  like  a  bird  upon  the  main-truck,  only 
satisfied  with  the  wildest  of  perches,  nor  greatly  caring  even 
for  that.  Often  the  flowers  are  redolent  of  the  most  power- 
ful and  enchanting  fnigrance,  oftiMi  they  are  gorgeous  with 
lines  that  shame  the  pencil ;  always  they  come  in  such  end- 
less diversity  of  form — form  so  lovely  and  so  provokingly 
strange — that  we  are  left  at  a  stand, — there  is  nothing  we 
can  say  about  them  save  that  (lod  has  made  and  given  them 
beauty  in  such  manner  and  degree  as  he  has  to  nothing  else 
among  all  his  wonderful  works. 

These  plants  are  not  less  abundant  in  other  regions  than 
those  named.  Europe  has  a  great  many  of  the  terrestrial  or 
rooted  sorts,  and  the  Cape  of  Good  Hope  is  plentifully  sup- 
plied with  the  same.     The  Southern  United  States  also  fur- 
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nish  these  species  fraely.  But  for  the  other  class,  tbe  afaw 
pkints,  we  go  to  the  East  and  West  Indies,  to  Cenbd 
America  and  Mexico,  to  Madagascar  and  the  Indian  Islaadi, 
and  to  Nipal  and  Southern  China,  and  find  them  in  the  dioip, 
hot,  shaded  forests,  here,  there,  everywhere,  in  thoiundi 
upon  thousands.  Thi*ee  hundred  and  ninety-four  genera,  nl 
at  least  three  thousand  distinct  species  have  been  described; 
and  no  one  supposes  that  more  than  a  beginning  has  ben 
made.  To  what  an  extent  the  enumeration,  if  carefid^ 
made,  might  reach,  we  cannot  conjecture ;  the  work  is  sot 
only  almost  endless,  but  is  very  difficult  besides.  It  is  hm 
that  we  meet  with  a  fact  to  make  the  botanist  stop  and  douiit 
his  own  eyes.  When  we  have,  in  some  cases,  carefid^f 
examined  and  described  ceilain  species,  so  that  we  knmr 
their  flowers  and  growth  perfectly,  we  think,  and  can  ik» 
tinguish  them  at  sight,  all  at  once, — lo  I  before  us  is  a  pint 
consisting,  as  it  were,  of  all  these  species  fused  togetfawi 
with  half  a  dozen  kinds  of  flowers  that  we  have  knom 
familiarly,  and  never  saw  in  connection  before,  and  nefer 
suspected  of  the  least  alliance,  all  growing  comfortiUy 
together  on  the  same  spike.  Thus  was  Sehomburgk  startled, 
ill  Dcmcram,  when  he  fouud  a  single  plant  bearing  at  once 
the  flowers  of  a  Mouachanthus,  a  Myauthus,  and  a  Catasetum; 
as  if,  forsooth,  botanists  had  not  long  before  settled  these  to 
be,  not  only  difierent  species,  but  sepanvte  genera.  So  were 
the  British  students  surprised,  when  the  same  thing  after- 
ward appeared  in  the  gardens  at  Chatsworth  ;  and,  later  still, 
when  a  plant  bore  two  species  of  Cycnoches  very  unlike,  but 
with  other  flowers  whose  intermediate  forms  completely  con- 
nected the  two. 

Shall  we  say  with  Lindley,  that  "such  cases  shake  to  the 
foundation  all  our  ideas  of  the  stability  of  genera  and  spe- 
cies." Not  at  all.  If  we  find  such  combinations,  it  simply 
disproves  former  suppositions,  and  shows  what  we  thought 
permanent  and  natural  divisions  to  ))e  those  of  mere  varie- 
ties, usually  observed,  it  is  true,  but  capable  of  being  thrown 
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aside,  and  pointing  not  to  any  fixed  law  of  nature.  We  can 
well  afford  to  take  facts  as  they  are  given  to  us,  without 
seeking  to  force  our  preconceived  notions  ou  things  around 
us,  or  going  into  despair  because  we  discover  the  falsity  of  a 
long-established  error. 

Attnicted  by  the  glorious  loveliness  of  these  plants,  the 
florist,  if  he  be  rich  enough,  often  adorns  his  establishment 
with  them.  The  terrestrial  kinds  he  does  pretty  well  with  ; 
he  can  grow  Cypripediums,  Ophryscs,  Ilerminiums,  Acan- 
thophippiums,  and  the  like,  with  no  special  trou])le.  But 
when  he  comes  to  the  other  form,  his  cares  begin.  lie  must 
hang  them  up  in  baskets  of  dry  lumps  of  peat,  upon  his 
greenhouse  ratlters ;  or  tie  them  on  blocks  and  sticks  and  put 
them  in  high  and  airy  places,  or  perhaps  build  a  pile  of  such 
loose  peat-lumps  and  put  the  bulbs  on  the  top.  Nay,  some 
arc  too  particular  for  him  to  meddle  much  with  them;  he 
must  import  the  rock  or  stick  or  dead  limb  with  them 
already  on  it,  and  then  he  may  not  succeed  after  all.  Mrs. 
Loudon  complains,  that  with  all  the  plans  of  glazing  houses 
with  colored  glass,  using  double  sashes,  training  vines  over 
the  roof,  etc.,  it  has  still  been  impossible  to  flower  some 
kinds  to  satisfaction.  And  all  this  without  saying  anything 
of  the  hot,  steamy  atmosphere  that  nmst  l>e  kept  up,  half 
boiling  the  gardener  alive  like  a  Turkish  bath,  or  anything 
of  the  more  ordinary  trouble  of  importing  them  from  far 
countries,  and  having  them  arrive  in  doul)tful  condition, 
requiring  every  art  for  their  restoration,  and  constantly 
threatening  the  loss  of  all  expense  incurred.  Yet,  after  all, 
some  succeed  tinelv,  and  are  rewarded  with  the  wondrous 
loveliness  of  Stanhopeas,  Oncidiums,  Catisetums,  Cattleyas, 
Dendrobiums,  and  Vandas,  filling  their  hands  with  labor,  it 
is  true,  but  their  senses  with  beauty  and  celestial  odors,  and 
their  hearts  with  yet  more  exquisite  perfumes.  Witness  the 
impressions  these  ])lants  may  create,  in  the  case  of  the  charm- 
ing Peristeria,  the  "Flower  of  the  Holy  Ghost,"  before  which 
the    Catholic    cannot    restrain    his    devotion.     In   its   pure 
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centre,  as  in  the  dearest  of  nests,  sits  the  imitotiye  oigM, 
in  the  semblance  of  an  immaculate  dove,  so  spotlesi  aid 
serene  in  its  seeming  repose,  that  we  cannot  wonder  tivt 
those  whose  faith  makes  hallowed  emblems  of  all  tbb^ 
thus  suggestive,  should  have  paused,  awe-stricken  it  As 
first  view,  and  murmured  in  a  half-whis}>er,  ^£oee  SpbrUm 
Sanctus/** 

In  s^ieaking  of  the  previous  orders,  we  have  considmd 
their  degree  of  usefulness  to  man.  But  here  there  is  veiy 
little  to  be  said  of  the  kind.  Hardly  a  family  among  d 
plants  has  so  little  known  utility,  and  here,  of  course,  the 
real  royalty  is  all  the  plainer  to  be  seen.  The  nutritive  ing 
called  Salcp,  and  the  peerless  aromatic.  Vanilla,  are  the 
most  important  products  of  this  immense  concourse  of 
strangely  beautiful  things.  A  few  are  valuable  as  mediciui, 
as  the  Coral-root,  the  Liadies'  Slipper,  and  one  or  two  tnoie. 
This  is  al>out  the  end.  of  this  pai*t  of  the  story,  for,  as  hmtod 
at  the  outset,  the  Orchids  are  no  princes  of  wealth  and 
treasure,  but  are  royal  in  their  incompamble  and  exhausden 
world  of  beauty,  the  fairies  and  spirit-kings  of  the  vegeta- 
ble sphere. 

We  found  in  the  last  family  that  most  cogent  proof  of 
superior  rank  and  royal  origin,  the  power  of  spontaneous 
motion,  and  a  life  approaching  that  of  animals.  The  same 
thing  is  revealed  here.  Not  only  do  several  genera  ha?c 
flowers  that  spring  and  close  in  a  twinkling  to  catch  the  in- 
sects tliat  unluckily  settle  on  them,  or  to  resent  the  toudi 
that  profanes  their  floral  serenity,  but  one,  at  least,  does  more 
than  this,  and  keeps  one  petal  always  moving,  like  a  finger 
pointing  this  way  and  that,  up  and  down,  as  if  for  entertain- 
ment, or  perhaps  counting  the  legions  of  some  invisible  holt 
whose  numbers 

"  Walk  the  cnrth 
Unseen,  both  when  we  wake  and  when  we  sleep." 

We  have  pi-attled  enough  over  this  family,  and  yet  it  is 
hard  to  restrain  the  thoughts  and  the  pen,  when  considering 
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ft  subject  so  full  of  charms.  It  is  not  mere  practical  useful- 
ness that  entitles  this  or  that  production  to  our  notice ;  the 
gniceful  and  the  beautiful  have  place  in  nature,  prominent 
and  unquestioned,  and  if  we  but  listen  a  moment,  we  shall 
hear  the  pulsations  of  the  inner  heart  that  respond  to  them, 
beat  for  beat.  And  we  shall  do  well  to  heed  it,  and  not  be 
angiy  with  ourselves  if,  stealing  a  brief  space  now  and  then 
from  sterner  employments,  we  give  ourselves  to  the  contem- 
plation and  enjoyment  of  that  generous  and  spiritual  delight 
wherewith  a  bountiful  Creator  plainly  designs  to  refresh  the 
weary  and  jadod  spirit.  We  cannot  overlook  mere  beauty 
here,  for  the  flowers  tell  us 

"  Uselessncss  diviucst, 

Of  a  use  the  flnest, 
Painteth  ub,  the  teachers  <>f  the  end  of  use; 

Travellers,  weary  eyed, 

niess  u.<,  far  and  wide; 
Unto  sick  and  prisoned  thonprht:}  we  give  sudden  truce. 

Not  a  poor  town-window 

Loves  its  sickliest  plantin^^, 
But  its  wall  speaks  loftier  truth  than  Babylonian  vaunting." 


THE  BIRDS   OF   PALESTIXE   AXD   PANAMA 

COMPARED. 

BY  KDWAKD    D.    COPK. 

It  is  only  lately  that  means  of  viewing  any  class  of  ani- 
mals, which  the  Creator  plantinl  in  the  Holy  Land,  have  been 
put  at  our  disposal.  As  it  is  in  tlie  region  which  appears  to 
have  been  selected  as  the  first  residence  of  man,  an  idea  of 
superiority  naturally  attaches  to  its  products ;  though  wo 
know,  indeed,  thtit  all  rich  lands, — such  as  "flow  with  milk 
and  honey," — are  prolific  of  the  many  outbirths  of  his  mani- 
fold laws. 

So  little  has  this  ancientlv  known  resrion  been  the  field  of 
scientific  study,  that,  excepting  among  plants,  our  knowl- 
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edge  has  not  approached  completeness,  until  the  publicitiot 
of  the  lute  researches  of  Rev.  H.  B.  Tristram. 

Palestine,  with  its  exceeding  diversity  of  surface,  its  Obw 
mcl  and  Tabor,  its  Lebanon  and  Bashan,  its  plains,  its  deep 
quiet  valleys,  its  rugged  canons  and  lake  shores,  presenb 
scenes  fitted  for  the  habitation  of  all  the  forms  where  adaiili. 
tion  to  nature  must  play  a  part ;  yet  how  different  the  inlnlii. 
tants  from  those  of  similar  situations  in  our  own  land,  eqaa^jr 
given  to  man  for  his  habitation  and  place  of  development! 

Tristram  noticed  322  species  of  birds  within  the  rugs 
of  the  ancient  territory.  Of  these,  230  were  land,  and.tt 
water  birds,  i.e.  Natatorcs  and  the  wading  Cursores.  Of 
the  230,  seventy-nine  are  common  to  the  British  blandly 
and  thirty-six  of  them  are  found  in  China,  but  a  small  pio* 
portion  extending  their  range  to  both  these  extremes.  Of 
the  water  birds,  which  are  always  more  widely  distributed, 
fifty-five  of  the  ninety-two  are  British,  and  fifty-seven  Chk 
nese.  Twenty-seven  appear  to  be  confined  to  Palestine  aad 
to  the  immediately  adjacent  country ;  the  largest  of  these  k 
a  crow. 

Taking  the  230  land  birds  at  a  glance,  we  find  the  utter 
absence  of  so  many  of  the  well-known  forms  that  enliven  our 
grounds  and  forests.      Tlie  absence  of   Tanagridie  (wood* 
warblers")  and  Icterida3  ("black- and  liaiiging-biixl"  type) 
changes  the  aspect  of  the  bird-faima  at  once.    What  have  we 
here,  then,  of  nine-quilied  Oscinos  to  enliven  the  meadows 
like  our  swarms  of  blackbirds,  or  till  the  tree-tops  and  thick- 
ets with  flutter  like  our  wood-warblers  ?     Nothing ;  for  the 
twenty-four  species  of  finches,  FringiUidte,  will  but  biilance 
our  own,  though  the  genera  arc  all  different  but  four,  and 
they  the  most  weakly  represented  )>y  species.     We  mut 
look  to  the  higher  series,  the  ten-quilled  song-birds,  for  Uw 
missing  rank  and  file.     While  a  much  larger  extent  of  the 
Eastern  United  States  possesses  tifty  species  of  these  types, 
the  little  Palestine  has  already  furnished  a  list  of  one  hun- 
dred and  twenty-eight.     First,  of  the  crows  which  vcijpe 
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nearest  Icteridae  by  the  stiirlings,  avc  have  thirteen  species 
agsiinst  five  in  our  district  of  the  United  States,  and  not  less 
than  Sloven  of  the  type-genns  Corvns,  to  one  common  and 
two  rare.  Two  of  the  larger  species,  the  ravens,  gather 
with  the  vultnres  in  the  valleys  of  Ilinnom  and  Jordan,  and 
make  the  rocks  of  Zion  resonnd  with  their  coarse  cries.  If 
we  turn  to  the  cheerful  larks,  we  find  the  proportion  again 
the  same  ;  fifteen  species  for  Palestine,  and  one  for  the  whole 
United  Sttites.  One  congener  of  our  species  occurs  there  ; 
the  other  genem  call  to  mind  the  African  deserts  and  Russian 
steppes.  The  Motacillidie,  again,  are  ten  to  one  against  our 
fauna,  enlivening  every  run  and  puddle  with  their  wagging 
tails  and  prying  ways.  We  have  two  Tanagridro  to  imitate 
them, besides  the  one  true  relative.  In  swallows  we  are  al)out 
equal,  and  in  the  forest-hunting  Paridie — titmice  and  M^rens 
— we  exceed  a  little ;  but  the  comparison  of  Sylviidie  and 
Turdidie  is  most  striking.  These  highest  of  the  bird  series, 
especially  made  to  gladden  man's  haunts,  and  cheer  wild 
nature  as  well,  with  song,  exceed  in  number  all  the  other 
ten-quilled  Oscines  together  inhal)iting  Palestine,  amount- 
ing to  seventy-five  species.  In  our  corresponding  region  of 
the  United  States,  there  are  nineteen  species.  It  is  true 
no  mocking-bird  or  wood-robin  is  known  away  from  our 
shores,  but  Palestine  has  the  nightingale,  the  black-cap,  and 
the  true  warblers,  or  Sylvijis,  which,  while  they  glean  from 
shrub  and  tree  their  smallest  insect  enemies,  as  do  our 
equally  numerous  small  Tanagridie,  have  much  louder  and 
sweeter  voices.  But  the  balance  of  distribution  of  organized 
types  has  more  developmental  and  geological,  than  any  other 
kind  of  significance. 

Our  solitary  bluebird  represents  the  long-winged  Turdida; ; 
in  the  Holy  Land  there  are  twenty  species  corresponding, 
though  none  are  of  our  genus.  There  are,  indeed,  but  three 
genera  of  these  two  families  common  to  both  countries.  One 
of  these,  Lanius,  the  butcher-bird,  occurs  here  in  one  rare 
species,  in  Palestine  in  six. 
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Turning  now  to  a  lower  series,  we  look  in  vain  for  ChoH* 
torial  pcrchcrs ;  that  series  which  gives  us  the  fierce  ki^u 
bird  and  querulous  pewee,  and  which  peoples  South  Amerioi 
with  thrush  and  warbler  and  shrike  and  tree-creeper.  Wt 
are  induced  to  ask,  then,  has  the  old  world  a  period  the  itm 
of  the  new?  or  were  the  respective  countries  to  be  fiim«r 
stamped  with  the  marks  of  rank  and  breeding.  We  cmaol 
answer  these  questions  now,  but  will  see  what  other  regnm 
have  to  show. 

In  taking,  a  hasty  glance  over  the  lower  groups,  in  which 
the  carotid  arteries  begin  to  be  double,  as  the  Syndaetyli, 
we  find  Palestine  too  far  from  the  tropics  to  present  us  will 
much  array;  but  in  the  related  Zygodactylcs  our  fovnt* 
crowned  continent  must  claim  great  preeminence.  The  oab 
of  Bashan  and  Cedars  of  Lebanon  had  but  a  solitary  Ficii 
to  prol)e  their  wounds,  while  we  have  eight  in  the  immedirta 
neighborhood  of  latitude  40^  in  our  Eastern  States. 

I  will  close  with  the  birds  of  prey.     Four  swamp  hawb^ 
eleven  species  of  falcons,  four  kites,  and  eight  native  eigkm 
form  a  list  unequalled  in  the  annals  of  nobility  b}'  any  land. 
There  arc  together  thirty-one  species  of  Falconidffi,  and  of 
vultures,    four.      Tlic    eagles    appear   to   be   all   comnioa; 
among  them  the  most  magnificent  birds  of  pre}',  the  impe* 
rial  and  golden  species.     IIow  the  flight  of  these  creatures, 
soaring  alike  over  the  crags  of  Carmel  or  f^tagnant  Dead  Set, 
or  the  towers  of  Jerusalem,  calls  to  mind  the  spirits  thit 
have  so  often  in  this  land  pierced  beyond  the  clouds  of  dark- 
ness of  heart  and  bonds  of  human  grovelling,  and  risen  to 
contemplation  of  that  glorious  and  all-powerful  One,  who 
created  alike  the  mountain  and  the  eagle. 

To  the  ornithologist,  acquainted  with  the  fauna  of  North 
America,  it  will  thus  be  readily  perceived,  that,  in  compari- 
son, the  bird-fauna  just  examined  possesses  more  numerous 
representatives  of  the  higher  groups  of  the  binls,  and  amoi^ 
lower  gi'oups,  possess  chiefly  those  of  superior  grade,  or 
lacks  them  altogether.     Let  us,  however,  compare  it  with 
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that  of  another  region,  where  varied  surface  and  temperaliire 
offer  even  greater  opportunity  for  variety  within  quite  as 
restricted  an  area. 

One  of  our  early  lessons  that  has  to  be  unlearned  is  to  the 
effect,  that  North  and  South  America  are  separated  hy  the 
Isthmus  of  Darien.  This  is  in  consequence  of  our  natural 
later  inquiry,  Dobs  this  close  approach  of  tlu^  two  mighty 
oceans  restrict  the  distribution  of  organized  beings  from  re- 
gion to  region,  or  is  it  but  a  passage-way  for  the  multitudes 
of  the  one  side,  into  the  far  domains  of  the  other?  We  can 
ask  farther :  Can  such  a  narrow  area  support  a  variety  of 
active  existences?  And  again,  in  the  cosniical  view,  Where 
in  the  scale  of  time's  revelations  do  these  boinirs  stand?  are 
they  developments  of  the  latest  and  newest  creation  ?  or  have 
they  any  kin  among  those  that  are  passing  away  ? 

The  opening  of  the  Aspinwall  and  Panama  Railway  has 
rfven  us  manv  a  view  into  this  forest-covered  mountainous' 
region.  The  vigor  of  the  vegetable  world  presents  a  bar- 
rier to  extended  examination,  little  seen  in  more  northern 
climes ;  hence  less  will  meet  the  eye  of  the  passing  traveller 
than  in  a  trip  over  an  equal  stretch  of  highway  in  the  United 

States  or  Europe. 

* 
To  those  persons  who  with  knife  in  hand  have  hewn  their 

way  through  the  Agaves  that  transfix  the  flesh,  and  the  creep- 
ers that  trip  the  feet,  a  world  of  life  has  been  found ;  and 
this  restricted  region  has  been  ascertained  to  abound  with 
the  forms  which  one  would  only  expect  to  gather  in  a  favored 
spot  of  some  great  continent.  That  nature  can  long  hide 
from  the  eve  of  man  will  be  evident,  in  view  of  the  fact,  that 
one  of  America's  largest  mammals,  a  })east  related  to  the 
common  tapir,  has  only  come  to  light  within  a  few  months. 
I  allude  to  the  Tajymts  Bairdii. 

The  bird-fauna  has  been  found  bv  ^lessrs.  Sclater  and 
Salvin  to  embrace  about  385  species,  which  is  sixty-three 
Diore  than  were  mentioned  to  occur  in  Palestine,  which  is 
open  on  three  sides  to  the  great  continent.     Of  these  but 
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thirty-seven  are  water  birds,  Natatores  and  aquatic  Cunoras« 
showing  that  it  is  not  the  ocean  that  yields  the  abundanee 
here.     Of  the  348  land  birds,  forty-four  are  characterude 
of,  or  occur  in  North  America,  exclusive  of  Mexico,  and  S90 
are  of  South  American  kin.     We  need  not  then  hesitate  to 
refer  this  region  to  the  latter  fauna,  especially  as  we  knofv 
many  of  the  same  species  to  be  to  some  extent  dwellers  ia 
]Mexico.     On  this  and  other  grounds  we  may  safely  add  dw 
thirty-six  species  which  range  from  Mexico  to  the  IsthmiM 
as  their  ultima  thule  southward,  to  the  cvidenco  that  this 
region  is  far  within  the  frontiers  of  the  Kegio  Ncotropict.* 
Eighty  of  the  348  are  familiar  rangers  of  Central  Amoriet, 
which  have  not  spread  farther  towards  the  fields  of  the  Moa* 
tezumas ;  and  those  which  find  their  kin  limited  to  the  lalfc. 
mus  and  adjoining  regions  of  New  Grenada  and  Equador, 
amount  to  about  seventy-five  more.     Twenty-seven  is  the 
number  not .  known  to   extend  beyond  the  boundaries  of 
Palestine ;   as  to  the  Middle  States  of  our  Union,  not  ooa 
species  has  been  shown  to  be  restricted  within  such  nuiw 
limits. 

A  single  species  occurs  in  Europe ;  this  is  the  fish-hawk, 
an  aniniJil  wliich  combines  tlie  cosmopolite  ha])it  of  the  sei- 
bird  with  the  powerful  flight  of  the  bird  of  prey.  This  is 
also  the  only  species  common  to  the  Panama  and  Palestine 
catalogues. 

The  birds  of  prey  are  numerous — twenty-nine   species. 
Among  these  there  is  no  true  eagle  or  falcon,  and  of  the 
nineteen  gencni,  but  four  belong  to  the  fauna  of  the  Holy 
Land.    There  is  but  one  species  to  represent  the  great  grouse 
family,   but  instead,  three  families  of  their  South  Ameri- 
can imitators,  the  Pullastne,  instead  of  the  one,  that  of  the 
pigeons,   slinily    represented    in    Palestine,  and    in    North 
America  as  well.     These  Pullastrni  are  a  genemlized  group, 
combining  featnres  of  the  perchers  with  those  of  the  Rasores. 


*  One  of  the  six  great  zoological  regions  of  the  earth,  including  SoaUi  Amerka, 
West  Indiesi  and  Mexico. 
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The  Curassows  are  their  largest  modem  type,  while  the  Dodo 
represents  our  knowledge  of  the  extinct  forms. 

The  group  of  Struthions  is  also  well  represented  by  the 
various  Tinamus.  One  of  this  group — the  true  ostrich  — 
wanders  over  the  borders  of  Palestine,  but  is  scarcely  an 
*'Antaehthon."     He  stands  lower  than  the  Tinamu. 

Coming  to  the  closer  test  of  superiority,  the  Passeres, — 
those  delicate  creatures  ai)parently  so  dependent  on  those 
laws  which  govern  increase  and  provision,  and  so  affected  by 
the  changes  that  man  works  in  the  face  of  nature ;  what  do 
we  find?  Of  the  Clamatores,  who  least  tune  their  voice  to 
nature's  harmoiiies,  but  rather  imitate  the  tierce  tones  of  the 
cruel,  or  the  wild  cries  of  the  dwellers  in  the  shades,  we 
count  10(>  distinct  species.  There  are  none  in  Palestine.  Of 
songsters,  the  Oscincs,  ninety-six  species,  await  man's  con- 
quest of  the  wilderness  to  increase  in  numbers  and  to  display 
their  gifts,  while  Palestine  n^joices  in  a  whole  army  of  them. 
But  the  contrast  is  remarkal)lc  if  we  analyze  these  forms.  Of 
the  Isthmus  Ostnnes,  seventeen  only  hold  the  first  rank  by 
virtue  of  their  additional  (the  tenth  primary)  (juill,  while  this 
feature  marks  12S  species  of  Palestine.  As  we  rapidly  fol- 
low the  line  to  the  point  where  its  extreme  is  manifested,  in 
tho  family  of  the  thrushes,  or  Turdida^  Panama  is  left  I>ut 
two  solitary  pioneers  of  these  songsters  of  the  north,  while 
seventy-tive  species  represent  the  family  in  Palestine. 

We  naturally  inquire.  Is  there  anything  in  the  food,  the 
vegetation,  or  the  temperature,  to  account  for  this  appjircnt 
diversity?     Are  there  not  seed-eaters,  insectivorcs,  and  tree- 
climl)crs,   where   seeds   and    insects    and    forests   grow    the 
world  over?     We  answer,  undoubtedly  there  are,  and  these 
adaptations  to  food  and  climate  nrv  indeed  as  nothing  in  the 
general  plan  of  creation,  for  every  type  of  every  age  has  per- 
formed these  functions  successively.     Those  which  till  these 
places  in  the    Isthmian  and  general  neotropical  bird-fauna, 
are  the  Clamatores  already  alluded  to.    I^et  us  compare  these 
with  the  Oscincs,  and  see  how  complete  is  the  parallel. 
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Clamatoues.  0«cinx». 

I.  Treo-cliinbcrs  with  long  hind-toe  and  tail  feathers 
stittoned. 
Dcndrocolnptidce,  Certhiidct. 

II.  Tree-perchors  with  hooked  1)111,  graduating  from 
powerftil  to  medium  and  slender. 

Fnrmicariidi^.  Turdida. 

ThnranophiluSy  bill  strongest,  LaninHf* 

Fonnioirius,  **  moderate,  Tunliuf.f 

Fonnirimraj  *'  weak,  Sylria,% 

lihnmphocanuSj  **  slender (wren*s),  TrotjMjfte 

III.  Fly -catchers  with  flat  bill   and  weak  legs ;  wait  for 

their  prey  and  take  it  on  the  wing. 
Tfjrannidfe.  Muscicapi^ 

IV.  Flat-billed  berry  and  fruit  eaters. 

Cotiufjidce.  Bombycillid 

So  the  subject  might  be  pursued  as  it  has  1>een  by  ^>th^^,^ 
and  many  parallels  in  greater  details  be  drawn.     Siiflii,^y- 
to  say,  that  the  same  can  be  done  for  the  frogs,  the  tortoi^^ 
the  saurians,  and  to  a  great  extent  for  the  fishes  of  this  sauje 
great  fauna. 

Now  whether  we  call  these  types  lower  or  higher,  we  find 
them  to  have  spread  in  former  ages  over  a  far  greater  arw 
of  the  earth's  surface  than  at  ])rcsent.  The  writer  has  aseoN 
tained  that  manv  of  the  turtles  of  the  Eastern  Civtam)iw 
period  of  our  country  are  of  this  peculiar  neotropical  irroiip, 
and  that  the  species  of  tlie  Eocene  period  of  Enirland  ( Plit^- 
f/(f/s  Bou'in'hank'u  and  Eanjx  Acr/.s)  really  bclontr  to  the  liiniily 
Podocreniidida',  now  onlv  known  in  the  Amazon  Basin.  An- 
other  ( I^lfffe/ift/s  /hdloc/tii'W)  really  bclonirs  to  another  family 
of  the  saim.'  series,  the  Sternotluerida',  now  onlv  known  in 
Africa. 

This  brinirs  us  to  another  point.  The  whole  Soiitheni 
IIeniisph<M-c  shares  in  the  peculiarities  of  th(»  South  A!neri("an 
or  Neotropical  fauna.  Australia  i)()ssesses  a  stranir*'  mixture 
of  tlie  old  and  tlie  new  ;  the  clouds  of  the  jiast  tloatinir  in  the 
sun]ii!"ht  of  the  future.  South  Ain(n'ica,  with  newer  manniiaU. 
has  older  reptiles,  while  to  Africa  comparatively  few  of  the 
ancient  landmarks  remain. 


*r»iilfhfr-l»inls.        tThrushcs.        J  Warblers.        §Wn*ns. 
||Tyi»e  ol'tho  genus  Di'/errfmin  (-ope. 
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That  these  characteristics  of  the  fauna  incntionccl  are,  in 
comparison  with  others,  really  successional,  in  tiio  same 
manner  as  are  different  geologic  epochs  in  relation  to  each 
other,  can  be  proven  by  the  study  of  the  anatomy  and  devel- 
opment of  the  species  of  each.  Their  relative  great(»r  or  less 
extension  during  the  periods  of  geologic  time  also  furnishes 
an  indication  of  a  chronic  relation  now  existins:  between 
these  faunie.  Thus  we  have  before  us  some  of  the  terms 
of  that  grand  proposition,  whose  demonstration  must  ever  be 
of  high  interest  to  miuikind. 


THE  CHASMS  OF  THE  COLORADO. 

BY  A.   HYATT. 

In  Niagara  we  readily  realize  the  power  of  demolition 
attributed  to  its  waters.  The  Fall  is  still  receding,  the 
ground  is  shaken  under  us  by  its  blows,  the  chasm  it  has  cut 
yawns  before  our  eyes.  But  it  is  another  and  far  different 
matter  to  recognize  the  same  force  in  other  localities,  where, 
perhaps,  a  puny  stream,  depleted  by  the  summer  heats,  trails 
along  the  centre  of  some  deep  gorge. 

•  Here  the  observer  must  remember  that  time  has  no  boun- 
,^  daries  in  geology;  that  existing  causes,  provided  they  are 
eaixible  of  carrying  away  ever  so  small  a  portion  of  solid 
eartb  and  rock  now,  would,  in  ages  past,  have  had  oppor- 
tunity enough  to  have  destroyed  the  whole  of  the  rocky  core 
which  once  filled  the  ravine. 

Let  him  descend  and  look  at  the  tottering  pinnacles  threat- 
ening him  from  above,  and  then  examine  those  that  have 
already  fallen.  The  layei*s  of  the  shattered  masses  are  open 
to  the  ice-wedges  in  winter,  the  grinding  and  transi)orting 
power  of  the  spring  freshets,  the  alternate  heat  of  noon  and 
cold  of  night.     Acted  upon  also  by  the  oxygen  of  the  air. 
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tilt'  at'his  ill  llic  MJitci-  now  dry,  now  wot,  is  it  a  wonder  that 
tlmy  iir«  covonHl  l>y  a  coat  Hotter  than  tlic  interior  of  the 
rock,  u'liicli  is  readily  ground  oti'  or  dissolved  by  the  stream? 
T\u\  rusty  coating  of  ii'oii  arises  from  tlie  siiinu  causes,  and  . 
yields  in  thi^  eante  way  wlieii  exposed  to  shuiiar  iiiflucnont 
until  the  liaixl  metal  lias  entirely  disuippeiU'ed. 

Tlie  lofty  ledges  llieiiiselvcs  are  constantly  eniiDliliiig 
tiiior  dust  BHopt  away  by  tin;  winds,  iind  the  heavier  piei 
pliiiigiitg  to  tile  bottom.  Evi^'y  rain  carries  avay,  in  aolli^ 
tion,  the  tliist  wliieU  the  winds  have  s]>ared,  and  a  partuia.4 
the  softened  outer-coatings  of  the  stones. 

Watch  the  bottom  uf  niiy  fast-running  rivulet,  yott  1 
ace  a  moving  tlond  of  the  finest  particles,  and  under  1 
larger  pieces  rolling  confusedly  oinvards.     The  lai-ger  |MM 
ai-c  slowly  but  surely  wearing  themselves  away,   atnl  I 
moving  cloiid  is  the  result  of  this  grinding.     The.-,  it  is  tliaii  " 
nearly  all  the  stones  found  in  brooks  are  pcbblf>.      Ulirn 
first  broken  away  from  the  parent  roek  they  must  h-ive 
sharp   edges   like   anj-  other   fragment.      Have  you   1 
found  a  piece  of  a  bottle  in  the  bed  of  a  stream,  wltli^ 
edges  nicely  smoothed,  and  the  sides  scratched  1 
like  gruiinil  glass?     1'hcy  are  quite  coniinon,  and  showl 
pehlilcs  are  made  with  perfect  accuracy, 

(Juictly  and  aliii().-.t  imperceptibly  the  tireless  waters  irork» 
cxci'irt  when  heavy  rains  or  s|)ring  freshets,  muddy  and  di^ 
colored  with  their  burden  of  dust  and  dissolved  iiK'k,  more 
even  large  boulders  and  destroy  well-known  landmarks. 
The  ability  of  water  to  handle  rocks  of  any  size,  pnivided 
it  is  deep  enough  iun\  switl  t-nough.  is  nnijuestioiied.  In  the 
An  Sable  Kiver,  where  the  inclination  of  the  shelving  rwt 
wiiich  forincd  the  bed  was  not  over  two  or  three  deprees.  or 
the  depth  more  than  eighteen  inches.  I  have  myself,  by  the 
ai<l  of  a  lever,  rolled  into  the  current  great  pieces  of  saml- 
ptoiie,  three  or  four  feet  long  and  a  fiKit  thick,  and  hcaid 
their  Iieavy  rmnbling  over  the  ledge  as  they  were  earrii-<l 
away.     Among   the   shales,  limestones,  and  sandstones,  ra- 
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vines  of  this  description  are  eoniniou ;  and  in  these  sedimen- 
tary rocks  where  hiyer-  answers  to  hiyer  on  either  side  of 
the  gorge,  there  can  be  but  little  doubt  that  water  has  carved 
them  out.  In  the  more  disturbed  locaHties,  however,  where 
the  stratification  is  obscured,  it  becomes  difficult  to  deter- 
miue  whether  the  chasms  were  not  originally  great  cracks  in 
the  earth,  subsequently  enlarged  by  the  grinding  and  trans- 
porting power  of  the  stream.  The  Oolorado  of  the  AVest  af- 
fords the  best  illustrations  of  these  two  kinds  which  have  yet 
been  seen  by  man.  In  its  lower  part  the  rocky  sides  of  the 
canons  are  cut  out  of  strata  highly  inclined  and  disturbed, 
where  they  have  been  bent  upward  to  form  the  mountains, 
while  in  its  upper  iX)rtion  they  are  perfectly  horizontid. 

Two  rivers,  the  Green  and  the  Grand,  rise  at  the  western 
bases  of  the  Rocky  Moinitains,  ten  or  twelve  thousand  feet 
a1>ove  the  sea,  one  in  South-western  Nebraska,  the  other  in 
South-eastern  Oregon,  and  are  said  to  unite  their  streams  near 
the  southern  boundarv  of  Utah,  to  form  the  Colorado  of  the 
West.  This  then  flows  south-westerly,  and  empties  into  the 
Gulf  of  California.  The  descent  is  accomplished  at  first  by 
a  grand  canon  cut  through  a  succession  of  elevated  plateaux, 
called  Mesas,  which  spread  out  westward  from  the  base  of 
the  Rocky  Mountains,  like  a  gigantic  stairway,  each  step  a 
thousand  feet  or  so  in  height  and  many  miles  in  breadth,  and 
in  its  lower  part  by  a  series  of  canons  through  ranges  of 
mountains. 

Plate  7  *  shows  the  north-western  prolongation  of  the  Pur- 
ple Hills,  which  form  the  first  three  canons  in  the  river.  The 
two  pinnacles  of  "Chinmey  Peak,'*  looming  up  hi  the  back- 
ground, are  composed  of  trap.  This  being  much  harder  than 
the  material  of  the  neiiifhborin^i:  rocks  has  vielded  less  to  the 
action  of  the  elements,  and  shows  how  vast  has  l)een  the  de- 
nudation which  has  destroyed  them.  Professor  Xewl)erry 
estimates  that  in  some  cases  the  wearing  away  of  the  moun- 
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t.'iiii  iii:i^<4*s  h:is  Immmi  Upon  siirh  :i  liriMiid  scah*,  that  iitiw  tlu'V 
an*  Diilv  half  tlicir  oHirinal  ^i/«*. 

Tilt*  Mojavc  ranoii,  tlh*  fourth  or  fifth  tln*ou*rh  whirh  om- 
piNsrs  iu  as^TUiliuir  tin*  rivt»r,  i-  <h*HrrilMMl  liy  LitMil«-ii:iiii 
Ivi"*  a-^  follows:  "A  low,  purjili*  ^ratrway.  auij  a  -*pli*iiili«l 
('orri<lor  with  uias>iv<*  timI  walK,  t'ornifil  tli<*  iMitraufc  to  the 
(Muou.  At  the  head  of  this  av<*nu<*.  frowninir  iii<>iiutaiR«. 
pili*<l  oU«*  ahovr  thr  othrr,  MTiiifil  to  hlofk  till*  \\:i\.  A 
**!);ir))  turn  at  tin*  hast*  of  tin*  apparent  liarrirr  ri*ii-:ili*«l  a 
ravrrn-likc  approarh  to  tht'  profound  fha^ni  lM*\<inil.  A  "i**!*!!!* 
of  Hiirh  inipoHJiiir  4r|*aii(|(.|||*^  ^^  that  wiiirh  now  pr«'<M-tilr«l 
il->i'll\  I  liavr  ni'vrr  Iwloro  wiln<'«»'»iMl.  ( )n  «'illu*r  ••idi*  inajrMic 
rlill^.  hundn-iU  of  t\M*t  in  hriirht,  ri*«i'  pi'rpi*ndi«*id.ii  l\  fnun 
th<-  \\at«*r.  A**  tin*  rivrr  wound  throuirh  the  narn>w  in- 
«ln^uri'.  «'\i*rv  turn  dfVrloprd  s<»ni«*  *>uMinH*  «*i!iM't  *tr  MMit- 
linir  nnvi'lty  in  the  virw.  Ih'illiant  tint>  of  purpir,  i:n*«'ii. 
lu'own,  rrd,  and  uhili*,  illuniinahd  tin*  •«tnp4*nd«)ii««  **urr»i*i*4 
and  rtli<'V«M|  thrir  *>niiilir«*  ni<»ii<itiin\ .  I'*ar  alii>\«',  t'|«-.ir  :iihI 
di^tiuf!  up«ni  tin-  narr'iw  -^Irip  of  h|v\  ,  lurrrtN,  >pir«***.  i  i::t:i'«l, 
-t:itii'-liki'    pralv^    and    i:r  iti'^i|Ui*    )Mnnai-|i*<«    o\i-rliMik«-tl    ttiv* 

Im  llii^  '*ui<i*»*d'»  tin*  l*;iiii!td  <\nn»n,  \\ht»*»i*  ♦•Nipii'.ilrly 
tinli-d  u;di^,  tlnni:.di  l*-^-*  irrand.  ^'i  in  I«»  h:i\«*  •'\«it««d  Ihf  .ir* 

li'^tii'  !:i«<Ii-  nllhr  r\p|i  ir«*r«»   lli»!    jf-***  tllMU    \\ir     M«iJ:i\i'    <     ti|.i||. 

rh<n  iM'i-iir^  till*  Iti.K'k  ('.uii>n,  ulicri*.  tnr  tui*nt\ -tiv«*  nnU'«. 
i!ii-  niii'iw  ri\i-r  phniir«—  lln'Mindi  !ln*  -unit"*"*  thprh*  "f  tlir 
lil.h  k  \|iiinit;iin^,  iIh"  pniipjirH  mi  liihrr  -iili*  ri'«in::  iwr- 
p*  iili<  iilirlx  :i  th<Mi^:iiid  ft*t*t  i>r  ni  iri*  fn>ni  thr  vv;it*-r.  n»a* 
i  ttir  )>:uiil.  ill  tli«-ir  trail  Ixcit.  wm*  huridl  in  tin-  f«iif'iil 
•_'..!'ji  f<ii  twii  «|:i\H,  and  iiiM'  tiiii'iWH  tln'iii  thniuirh  tlit*  ditS- 
•  liii.i  -  iiiiil  d:invrt  r^  lif  ihi-  pi^^  willi  hrt- ilhli"«<i  inlt-n— t. 

I  li«  \\  ill-  of  llif«.i'  raiimi*.  aiiiiidiiiu'  !•»  I  h".  NmU-rr^,  tb*' 
■_'.  .i|.ij.-i  111'  tin*  i-\p '-III lull,  art'  t«»riii«-d  i»f  i.'rr  it  ni  i-***-^  *»f 
.V  i:iit>  .  piirpit\r\.  Ir:tp.  and  oilier  vi>lranii'  r«ii  k^.  with 
Ii.«!'  ••!  iii'jldv  <r\ ''!;dlin«'  liin'"*li»ii«*  anil  «oni:li»in«  rilr^. 
v\iii>  li  .11*'  iif  lijiial  liciLdit'*,  and  mrn'-pond  «*x»t'tly  oii  i*ilh«T 
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kmJc  of  t!io  river.  The  iinavoidiible  iiifi-ri'iiw  from  iticse  fncts 
in  thai  the  muiinUiin  raiigcB.  of  whHi  thi'i-e  arc  several  he- 
iH()e!i  thone  I  have  iiieiitioiioil,  once  crossed  tho  bod  of  the  river 
umI  duiimi<;d  hai-k  ils  How,  filHiig  the  vulteys  Iwtwceii  with 
exIeuBive  lakos.  Tliese  were  probahly  coimectod  by  a  serioe 
of  cascades  and  rapids,  which  iiinst  have  been  of  unjmnilleled 
Imuity  (Uid  gnmdeur;  but  as  Niagnni  is  destruyiitg  itself,  su 
have  they  destroyed  themselves.  The  stuijendous  iirciriiiiees, 
■o  graphically  desciibed  by  Liouteiiaiit  Ives,  are  the  ti-ophies 
of  their  imeoiiijtierable  power,  the  remiiuiils  of  tiiui^c  iiinini- 
bun  Imrrioi-s  Ibrcmgh  whieh  tho  catnruct«  ate  their  way  luid 
dtnined  the  great  lal^cs  of  the  iuterlor. 

'Dicsc  etiii.sm»,  howevor,  with  their  thuiisiiiid  feet  or  so  of 
^noho  aud  solid  porphyries,  are   l»ut  the  miter  gates  pre- 
paring the  mind  for  the  awfid  sublimity  of  t[)e  (ireat  Cimoii. 
Tbe  loeal  diisliiriiimces  or  oseiUatioiis  which  gave  rise  to  the 
wild  8uen('ry  of  the  lowlauds,  tossiiig  their  originally  hori- 
zontal layt-ra  into  Uifxy  mountainous  waves,  have  made  no 
I   taiprossiou  iijkon  ils  walls.     The  level  course:)  of  sniidstoiie, 
I  Gnwstonu,  and  shale,  lie  upon  a  bed  of  gnuiitc,  of  itself  a 
I  tbousaiid   feet   thick,  without  a  bend  or  fault  to  mar  their 
perfw.'i  pni-ullclij^m.     The  entire  lliit^kiiess  of  tho  tirst  great 
raa  or  plat«au,  west  of  the   Roeky  Mountains,  is  exiKiscd 
I  in  tllc  clifl'it,  anil  the  edges  of  the  severed  plain  hang  in  tlie 
r  ovBr  a  mile  «lx)vc  the  river. 

"Tbc  scciierj',"  says  Lieutenant  Ives,  speaking  of  a  side 
tfioti  down  ivhtch  they  pasiKrd  some  seventeen  miles  to  the 
I  rn*rr,  "wiieh  resembled  that  in  tho  Hhu'k  Cafioii,  excepting 
I  tfca!  the  rapid  deseenl,  iho  iuci-eastng  mngiiilnde  of  the  eolos- 
[  «al  (liles  that  blocked  the  end  of  tho  vista,  and  the  eorre- 
I  v|wnding  depth  and  glooin  of  the  gaping  chaAniti  into  which 
I  ^r»  wiTP  plunging,  imjMirtcd  an  unearthly  character  to  a  way 
•"Iwdi  might  liave  resembletl  tho  )K)rtals  uf  the  infernal  re- 
l@riiiii«.'*  Xo  attempt  is  made  to  descrilio  die  tircjit  Cin'ioii 
titJwlf.  Tlie  explorers  seem  to  have  anecumbed  to  the  awe 
(■•^^tati'd  in  their  own  minds,  and  yiclih  d  the  greatest  homage 
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tliey  could  luive  paid  to  the  unearthly  nature  of  the  scene— 
sih'neo.  For  three  hundred  niih^s  the  precipitous  walls  vary 
from  three  thousand  to  six  thousand  feet  in  hei<^ht,  and  on 
every  side  the  plain  id  furrowed  by  the  tributiiries,  so  that 
"  fissures,  so  profound  the  eye  cannot  penetrate  their  glociinj 
depths,  are  sepanited  by  walls  whose  thickness  one  cm 
almost  span,  and  slender  spires  that  seem  tottering  upon  their 
bases,  shoot  up  thousands  of  feet  fi*oni  the  vaults  below.'* 

The  country  is  impassable  to  man  and  beast,  and  none  but 
birds  can  explore  the  cavernous  abysses.  The  solitude  ii 
unbroken,  and  the  inhospitable  rocks  deserted,  Siivo  by  a  ftnr 
Indians  who  drag  out  a  wretched  and  monotonous  existenee 
among  the  subterranean  passages.  No  vegetation  clings  to 
the  sides  of  the  canon  or  covers  the  broken  surface  of  At 
Mesa;  all  is  alike  naked  and  savage.* 

The   chasm   at   Niagara  excitx^^s  much  wonder,  but  wbil,'; 
shall  be  said  of  this?     The  horizontal  strata,  answering  IqFW,<. 
to  layer  upon  either  side,  are  witnesses  that  cannot  lie.    Hr 
this  three  hundred  miles  of  solid  earth  had  ]>ecn  torn  nprtl''" 
by  volcanic  forces,  the  strata  would  not  now  be  horizontilt 
l)ut  contorted  or  bent  upward.     Had  f)ne  part  settled  awiy 
from  the  other,  leaving  a  gap  l)ctween,  the  strata  would  not 
be  at  cijual  heights.     The  river  is  the  only  agent  that  could 
have  don(^  the  migiity  work.     At  some   period  of  past  time 
incalfulablv  distant,  the  Coloradc;  and  its  tributaries  flowed 

« 

over  a  mile  above  on  the  Mesa,  and  descended  !>v  a  cascade 

»/ 

into  a  irreat  lake  which  tilled  the  vallev  between  the  Great 
and  the  lUack  (-anons.  A  succession  of  such  lakes,  con- 
nected by  cataracts  or  rapids  as  l)efore  described,  led  over 
the  mountain  chains,  until  step  by  step  it  reached  the  valley 
tin-ougii  which  it  now  Hows  to  the  Gulf  of  California. 

NewluaTV  found,  in  the  deposits  of  the  lower  part  of  the 
river,  the  tooth  of  a  mastodon  and  the  silieified  remains  of 


*  Plato  S,  for  whnh  wo  also  aro  inilel)te«l  to  the  kindliest^  of  the  Editors  of  the  Ameri'aa 
J«mrii;il  of  Art-'  and  Srifiirfs,  ;rivf.s  a  view  of  the  jreiicral  a^iK'irt  of  Uio  :«urfncc.  wiih 
oihiT  Me>a-  risiiii;  in  tlu;  ili>tan<M'. 
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fossil  drift-wood  buried  in  the  ancient  hanks  now  some  two 
hundred  feet  above  the  present  level.  These  remains  indicate 
afar  more  abundant  vegetation  than  at  present,  and  that  when 
the  lakes  spread  their  broad  sheets  over  the  now  l)arren  val- 
leys, and  the  rivers  were  near  the  surface  of  the  Mesa,  all 
the  land  was  covered  by  great  forests  of  pine,  among  which 
huge  elephants  roamed  and  cropped  the  succulent  leaves. 
Time  has  sapped  this  green,  luxuriant  youthfulness,  and  in 
its  seared  and  wrinkled  old  age,  though  grander  and  more 
majestic,  the  country  is  bald  and  unfruitful. 


THE   ruffp:d  grouse. 

BY   AUGUSXrS    FOWLER. 

This  beautiful  bird,  the  Bonasa  xunhella^  is  a  resident  in 
^lassachusetts.  It  commences  breeding  very  early  in  the 
8e:ison,  so  early  indeed,  that  the  nest  and  birds  are  frequently 
covered  with  the  hite  snows. 

It  is  at  this  time  of  tlie  vear,  more  than  at  anv  other,  that 
the  male  practices  the  peculiar  habit  of  drunnning,  to  call 
his  mate.  lie  usually  selects  for  the  purpose  the  trunk  of 
some  fallen  tree,  and,  mounting  it,  struts  back  and  forth, 
with  tail  expanded  and  head  thrown  back  and  wings  lowered 
till  they  drag  upon  the  log.  These  arc  the  preliminary 
movements.  Suddenly  he  stops,  throws  his  head  forward, 
lowers  his  tail,  com[)ressos  his  feathers,  and  then  commences 
to  strike  his  sides  with  his  wings,  increasing  the  rapidity  of 
the  strokes,  until  the  sound  produced  resembles  low  distant 
thund<»r. 

Thev  build  their  nest  on  the  <rround.  in  some  secluded 
place,  umler  a  brush-heap,  or  by  a  log  or  fallen  fence.  It  is 
composed  of  whatever  suitable  materials  lie  about  the  spot, 
Such  as  dried   <rrass,  twi^rs,  and  dried    leaves.     After   the 
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ft'inalc  <'oinnirin««s  lavin<r  >\w  lavs  rvcrv  <lav,  until  t«»u:iril« 
\l\v  la>t  v\u\  <>r  tlh'  litttT,  whni  sin*  lavs  rvrrv  oiIht  *lav. 
iiiitil  sIh'  ha>  laid  tni,  twt'lvr,  and  sonirtinirs  tittft^n  «*:::;•». 
Tlicst'  >\u'  |)la<'rs  around  tlu'  \\v>\  in  i'in'lt*^,  that  t':i«'li  iiui\  • 
iMM'civr  an  ('(jnal  <lr<ri'i*('  of  warmth  whilr  >\\v  i>  ^ittiu;L;  ii|M*n 
tJH'ni.  W'lirn  .**Im*  U'avrs  tlu*nu  sin*  >onictinH*s  i*ov«-r>  thriu 
with  «n*a>^  <»r  Iravt***,  lait  not  alwavs. 

Thr  Hi>idr  ot'thf  not  nHMiNuro  tiv(>  and  a  half  int'lH*?*,  it«« 
dfpth  two  an<l  a  half  inrh4'>.  Tin*  cohir  of  tin*  ^'ll*,!'*  i**  v<*l- 
lowi^li-wliitr.  niarkrtl  with  rrddi^h-hrown  .H|H»t*».  I'Mialh 
thr  la>t  onr^  of  the  littiT  iwv  without  s|»ot>,  and  of  a  li^'hlt-r 
rolor,  a  frw  larirt'i*  round  s|»<»t>  appear  to  Ik*  laid  on  th«*  Mir- 
facr  of  tJH*  >iit'll  and  rai.M'd  ahovr  it.  Somrtinitvi  a  Uff^  of 
the  Kutlrd  (troUM''i<«  tound  to  contain  a  littrr  of  purr  whilr 
«'^^?^.  Thi^  dilffrrnrr  in  tin*  rolor  of  thr  r^;r*»  niav  ariM*  in 
«*on>tM|urnt<'  <»f  tlir  fu>t  nrst  of  tin*  l»ird  hrni;:  ih*MniVi»«l.  In 
i'onncrtion  \Mth  thi^  I  wdl  mention  an  in>tan4'r  f»f  a  Idiit^Kinl 
that  wa^  rnhlH'd  of  ht-r  tl'iT'^  in  >urrr^^ion,  until  ?»Im»  pnMlii«'«*«l 
puri*  wliitt'  on<*^.  Ilfr  tir^t  littrr  ua*^  taken  in  Aprd.  Hlit-n^ 
upon  ^h<-  iMinirdiati'ix  laiti  anothrr  littrr  of  a  li«:htiT  «*i»|i»r 
than  th<-  tir-^t.  llir^r  Ih^Iul'' takni,  ^hi*  laid  another  liltrr  «*l 
tour  •L'L'^.  of  :i  Niill  hirht«*r  rolor  than  tin*  >«'r<iu«l.  TIiih  thini 
littrr  Wii-  mKo  taken  fr(»ui  her,  when  >\u'  lani  one  n)t»n* 
of  tiin-.-  «  I'L'^.  niliri  l\  while.  The  .M:ir**h-haN\k  l,i\'»  fn^ni 
<«i\  to  eiL'iit  eL'<jN  for  the  tir<*t  litter,  uhhh  an*  all  «li^ 
tnietls  111:11  k«d.  with  the  exreptioh  of  one  or  two  that  an* 
laid  ia-l.  Il  tin-  lir^-t  litter  i*^  «leMro\ed  and  «»he  lax'^a^'ani 
-ooii.  till-  <'•.'!:<.  will  li:ii'dl\  have  a  pereeptihle  -)Hit  u)h»ii  tin  III. 
Ft»r  till-  rt;i-oii  iiM  hird-"  ei:i:N  nliould  l»e  di-M-nlKMl,  or  pn'* 
•*er\«d  a-  t\pi<;il  -iMM-innn-.  «\rrpi  tho>e  lani  lirni  m  il^t 
••«'a-«iii. 

\\  li<  II  tin-  t'«-in-d<-  (tr<iU-<'  iM'iriiiH  to  ^it,  the  inali*  l«»rsikf*« 
hi-r  :iiid  i.iiii'iir^  :ihoiit  :il«>iie,  or  m  eoinpauv  with  «*lh«  r 
ni:d* -.  iiiiiil  :iiitiiiiiii.  Then  h«'  return*^,  and  the  hinU  kt-^-p 
tM'ji  till  I  t:ii  the  t'ollowinir  ^prni;:.  when  tliry  M*|Kimlc  lu 
p. in-*  til  I'll  III. 
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Under  different  circumstances  the  female  uses  different 
artifices  to  preserve  her  young.  If  slie  sees  a  person  ap- 
proaching, and  cannot  lead  her  young  brood  away  before 
she  suffers  the  intruder  to  come  too  near,  she  utters  a  low 
clucking  note,  and  iii  an  instant  every  chick  is  hid,  and  will 
remain  so  until  called  by  her ;  w^hile  she,  in  the  mean  time, 
walks  slowly  away,  keeping  her  eye  fixed  on  the  intruder, 
and  occasionally  stopping  and  standing  on  one  leg.  If  you 
still  advance,  she  walks  as  before,  appearing  as  though  there 
was  nothing  very  interesting  about  the  place,  until  she  gets 
behind  a  tree  or  bush,  when  the  whirring  of  her  wings  tells 
that  she  has  flown  away.  Many  a  person  has  l)een  led  away 
by  this  mancpuvre,  while  she  returns  by  a  circuitous  route  to 
the  rear,  and  alighting  near  her  young,  calls  them  to  her. 
When  suddenlv  alarmed,  the  brood  as  before  hide  under  the 
leaves  and  rubbish,  w-hile  she  feigns  lameness,  and  if  not  fol- 
lowed, usually  returns  bristling  her  feathers  and  fluttering 
about.  And  if  your  foot  is  presented  to  her,  she  will  strike 
at  it  in  the  same  manner  as  a  domestic  hen  when  defending 
her  chickens.  The  young  follow  their  mother  from  the  day 
they  are  hatched  until  they  are  fully  grown,  and  even  until 
the  following  spring. 

So  anlentLv  is  this  beautiful  {jame-bird  souirht  for,  that 
many  are  destroyed  every  year,  not  only  with  the  gun, 
but  by  every  contrivance  of  snare  and  trap ;  and  by  the  last 
two  methods  w^hole  broods  are  taken  before  they  have 
reached  maturity.  If  such  indiscriminate  slaughter  should 
continue  for  a  few  years  to  come  as  in  times  past,  we  shall 
have  cause  to  regret  that  effective  measures  were  not  taken 
for  the  preservation  of  this  noble  bird. 

The  Rufled  Grouse  is  born  to  be  free,  and  if  reduced  to 
slavery,  will  die  rather  than  submit  to  such  degradation.  lie 
scorns  to  be  a  domestic  bird,  and  chooses  the  wild  forests, 
where,  with  a  proud  step  and  erect  head,  he  walks  with  that 
haughty  bearing  which  indicates  his  free  spirit. 


A    TUOIMC'AL    AIK-PLANT. 
iiv  cit  ii:i  i>  w  i:i«:iir. 

A  woNDKurrL  twv — if  tnu*  it  ran  Im»  ralliul  —  •n'«»w« 
tlii'ouirliniit  tin*  Wtv^t  Imlia  Ulaii<ls«  in  Soiitli  Anit'rii-:i  a* 
tar  south  as  Hnizil,  and  prrhaps  in  Florida.  It  i«>  not  n*- 
niarkaldr  lor  its  hrantv,  nor  tor  its  «rivat  ^izt^  Init  lor  it- 
irrr^i^tiMf*  powrr  ofdt'Mrovintr  <>tln'r  tn^'*. 

It  is  an  r|»i|)li\ to  (  Chtsitt  rnnni  Linn.  )•  lM'rlia|M  a  Iriit' 
|»ara««it<'.  Whrtlirr  it  vwv  L^<*rininatrs  in  tli«*  irninnd  I  ktitiw 
not  ;  nor  do  I  know  why  it  «^lionld  not,  it'  it  i*an  ^pmul  tn>tii 
a  woofl|MTk«'r'«^  hole*  in  a  pahn.  Certain  it  i-^,  that  ot'  htni* 
drrds  whirh  1  have  s4M>n,  I  ni'Vrr  saw  a  yonni*'  phint  atta«-lii*«i 
to  thi*  soil.  It  LTi'ows  on  inanv  kind«>  ot*triM*<««  and  at  alni<»«t 
any  liriidit  ahovr  thr  4*arth.  In  >otn<*  sitnation<  it  ;n^iw!» 
t«M*l»lv.  On  a  palm,  it  nrvi*r  (»r  randv  attaiiin  to  anv  i^»ii* 
>id<*ra))l«' >i/<' :  whfthrr  thm*  i*«  an  in<'oni)>atihility  )M'iui-«*a 
th*'  t\\«»  L'lowth^,  or  uhrilMr.  a^  is  ronnnoidv  liio  4:im'  hii 
til*--**  trii"^,  it  L'«'rininat<'s  at  too  ;:rrat  a  In'tidit.  On  tti«* 
-prrjidinL'  liranrh  ot'  a  tpr  it  thriNr-*  hrttt-r,  hnt  M-rni-  \\wTy 
to  Im'  not  in  it^  |»ro|N'r  pl:i<'r.  In  an\  r:i^«-.  it<«  niain  d«*\i-l<*|»- 
niriit    i^    downward.      When   on    a    hranrh   mnotr  tV**tn  tltc* 

trunk,  tilt'  di'-rrndini''  a\i root  or  trunk,  whiijhvrr  it  lui} 

Im  -— i^  lik«'  a  iord.  inrna^ini^  to  tin*  -i/.r  i»l'  a  p^in-,  or  a 
haw  •.«!•.  or  LTowinir  v\r\\  larirrr ;  rarrlv  l»ran«'hin*j.  ''iit, 
•"•»nn  tnu«-.  mar  tin*  'jronnd  ^rndini:  ••tl  >la\'*.  'I'lh*  aM-«-ihi» 
ini'  a\t-  niaU<--*  litth'  niorc  than  a  liu<*h.  whih  th«*  ftMit  tiu% 
Im-  t)tirt\  or  t'<>rt\  tret  lonir.  In  oiif  ri-*>iHM-t,  tiii<«  i<«  liki*  a 
lru<'  n"»l.  it  l»ian«  hr-  irni'ularlv,  —  whdc,  on  tin*  a^^n'mi- 
iuL'  flunk  !h«"  ltM\«"»  and  Itranrln-H  an*  in  pair*. 

In  <'id<  r  to  attain  \\^  t'ull  dr\ rlopnii-ut,  it  sri'in**  ii«'rr«<ir^ 
th  it  It  ^Iniuld  'j<-rnnnatr  at  a  ponit  tVi»ni  whirh  tin*  «l<-««-i-i}tl. 
MIL'  .<\i^  -<li.ill  p.t^^  in  pro\iniitv  to  tin*  trunk  i»t*  thi'tn*^. 
.(hil.  It  lia^  ^rrnp'd.  that  it'  thi^  pt*iut  In*  \rry  lii^li,  it  i^  a 
<  ii<  uui-t.in*  •'  untaN  orahh'  to  it<»  rapid  ^'r(»wth. 
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Supposing,  then,  our  plant  to  start  under  favorable  aus- 
pices, not  very  high  above  the  ground,  and  from  a  hole  or  a 
fissure  in  an  erect  trunk,  the  ascending  stem  i)resents  nothing 
of  special  interest,  but  the  root,  passing  down  near  the  foster- 
tree,  is  most  singularly  attected  by  it.  It  would  seem  as  if 
possessed  of  a  most  grateful  affection  for  that  which  gives  it 
support;  so  much  so,  as  to  multiply  arms  with  which  to 
embrace  it.  It  sends  off,  from  time  to  time,  at  irregular 
distances,  from  one  side  or  the  other,  slender,  almost  thread- 
like biiuiches,  which  pass  horizontally  around  the  tree,  till 
they  meet  on  the  opposite  side  and  unite  :  or,  it  may  be,  if 
two  should  not  meet,  they  would  pass  entirely  round  it  and 
unite  again  with  the  main  root.  On  this  point,  I  either 
made  no  careful  observations,  or  mv  mcmorv  is  at  fault. 
Gradually  the  foster-tree  is  embraced  by  a  succession  of 
these  cords.  But,  by  the  same  regular  growth,  these  cords 
spi*cad  upward  and  downward,  till  they  become  hoops.  And 
these  hoops  often  send  off  branches  from  one  to  another ; 
and  these  in  their  turn  widen,  till  the  tree  is  inclosed  in  a 
living  cylinder  or  a  cylindrical  network  of  bands,  having 
immense  strength ;  and  as  these  seem  to  increase  only  late- 
rally, the  growth  of  the  tree  is  checked,  and  its  destruction 
is  inevitable,  sooner  or  later,  according  to  its  less  or  greater 
power  of  endurance. 

A  tree,  on  w4iich  the  Copey  has  woven  a  pretty  complete 
net,  cannot  long  retain  its  vitality.  Its  circulation  is  stoi)ped 
and  it  dies.  But  this  J^eetris  not  to  check  the  growth  of  the 
destroyer,  so  long  as  the  trunk  remains  erect.  But  when 
they  both  fall,  the  parasite  cannot  long  survive.  It  would 
seem  that  it  required  either  elevation  or  an  erect  position 
for  its  existence. 

I  can  recall  to  mind  but  one  instance  of  a  Copey  grow-ing 
from  the  ground,  and  it  is  probable  that  in  this  case  the 
place  whence  it  started  was  low,  and  it  had  time  to  reach 
the  soil  and  fasten  its  roots  there  before  the  death  and  decay 
of  its  foster-parent. 
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(\»|H*y  is,  |)n»K:il»ly,  tho  alN»ri^iiial  or  Carili  iiamt*  of  tli«* 
plant,  wliirli,  likr   iii.iny  otli<*i*s,  lias  Imh*1)  ri^taiiiiMl.      S«*iitrh 

lawvor.  or  Sn>tfli  attoriM*v,  I>v  wliirh  naiiir  it  is  kiiMwii  in 

•  •       • 

Jaittai<a,  is  not    altoifctlicr  llattrrin;^  to  Irgal  «:rntlt*iiirii  «>f 
Caledonian  o.\trarti(»n. 


TIIK    MOTTLKI)    OWL 
nv  i>it.  \%.  wooft. 


Or  tin*  ironns  iSVv;/>.v,  then*  arr  >oine  twmtv-fivo  or  lliiii*      w 
s|)rrif<   in   all  pait**  ol'  the  ;rh»hr.  only  one  af  uliii'h,  ae«iinl-  — 
inir  to  C.iH^iii,  is  tonnd  in  New  Kni:lan<l.      From    tin*  litn«*  nl*"** 
IN'nnant    till  thrv   \v«*re  separatfd   hv   the    IVin«-<*  i»f   <aniiH»«  ^t 
(Charh"^    Ln«ii'n    HonaparN* ).  the  niottird  (  Sfrix  .I*/")  arntf  ». 
th«*  rt'd  owl  (  Sfri.r  \'9  riit )  wnr  ron^idcreil  two  di<»tin''t  *jii—  -  i 
ei«*H  :   ^iiirr  that  hnir,tii<*  wriltT-^on  oriiitho|oi:\ — -«•  l.ir  :i<»  K 
liavi*  Imm-h  alilr  to  Irarn — «*on^id<'r  th«  in  the  >anir  liiid.    >«»n:i'.    -  - 
an«l  prolia1»l\   tlir  ino-*t.  l»rli«*V('  that  tin'  niotthd  i**  tiii*  :iduit.    ^ 
and    tin*    \'ri\    thr    v<»nnL'.  whil**   othtr-^  art*  fonalh    viujinrh  — « 
that    tin*    rr\ir«*i'    i^    line.      Turwrr,  in  hi-*  •*\nop*i-*  ni   t!i<« «  : 
hii<U  of' North  Aim  lira.  h:i\h   that    thi*    r<d-pliiiiiai:id   hinl  i   m 
tin    adnh.      Ill   hi^   tijiinion   hr   i^^  *»ii-taiiH'd  liy  I  >tM  inr  t '  i?N.t  y  - 
ot' iioHtmi.  :iiii|  iii.niN   othfi*  di'«tiiiiriii<*li<'d  ii:itnrali<*l«».       Vudi;^   » 
hoii    ^.i\-.  "riir   rrd   «»\\l   ot*   W  iU«»ii   an«l  ntht-r  iiatnrih<»t«  i  m 
U\*\*  1\   tin*  \«iiin"/ lit*  th«'  l»iid  «;illrd  l»\   ihf  -aiiM*   anth<ir«  th- -»•  ^ 
in«»lll«d  ow  I.'*     (':i«.«.iii,  in    tlif    Tai  ilif   Kailro.td  !%•  [►«»it  <\-.   -    ' 
i\,  |».  .'Ji,  ;ijn<>»    with    Audir»i»ii.  \«|    -:i\h"i|h«   tuo  «.|.ii;i  -        * 
ot    pluin  iL.''-   d«*»rrilMi|    al»o\i'   <  adult    and    \<»iinL'f  hiv*-   **•'    -^ 
it'irndid   .1^   •  ii:ii'.t<  t<-i  i/iiiv:  di^tiii<  t  ^p««i«"»,  and  tln'\  d«»  pn  — - 
.-»iit    :i   pi'»l»hin   •»•  ;ii«  t-h    to  III*  roii'^idt'ri'd   a-*    tnll%   «*i»l%nl 
And    lui  tiii  Mii"M'    In-    •»i\^,  "lhi«»  l»ir«l  pair-*  ami  n  .ir^  \t'uri:;  ^^ 
\\hil<*    ill    t!i<-    i«'l    phini  iL'i,  aiiil    it    i-^    not    iinn^ual    !*•  find  a 
ni«»tiitd    iimI«-    .Old    I'l'd    t'rin  iji*    :i<«>>o«i:it«-d    iir    till'    ri'\«'r^  ." 
U  hill*  Aii'ltilt'ii   ^a\*>.   'l\\    the   middle  of  Aiitrii^t  iIh^v   an- 
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fully  feathered,  and  are  then  generally  of  the  color  exhibited 
in  the  plate  (red).  The  feathers  change  tlieir  color  as  the 
pairing  season  advances,  and  in  the  first  spring  the  bird  is  in 
perfect  dress  (gray)."  How,  then,  can  a  gray  and  red  pair, 
as  the  young  never  pair  until  the  following  spring?  From 
the  above  quotations  you  perceive  that  there  is  a  great  differ- 
ence among  scientific  ornithologists  as  to  which  is  the  adult 
and  which  is  the  young; — and,  if  it  will  not  seem  egotisti- 
cal, allow  me  to  say  that  I  believe  all  arc  right  and  all  are 
wrong;  for,  according  to  my  investigations,  there  is  an  adult 
red  and  an  adult  gray,  and  also  a  young  red  and  a  young 
gray.  As  'Hhe  truth,  the  whole  truth,  and  nothing  but  the 
truth"  is  or  should  be  the  only  desideratum  known  among 
naturalists,  I  propose  to  give  my  experience  and  observa- 
tions, hoping  to  elucidate  the  subject  somewhat,  intending 
still  to  prosecute  my  researches  until  the  identity  or  non- 
identity  is  settled  beyond  dispute.  A  writer  in  the  trans- 
actions of  the  Academy  of  Sciences  of  Philadelphia,  vol.  8, 
p.  53,  expresses  my  views  on  the  subject.  lie  says  that 
**the  color  of  both  young  and  old  is  variable  and  uncertain, 
or  else  they  are  specifically  distinct,  having  observed  both 
the  old  and  young  of  the  Mottled -gray  Owl,  neither  of 
which  liad  the  slightest  shade  of  red  about  them ;"  and  I  can 
add,  that  I  have  not  onlv  observed  the  same,  but  also  the 
adult  Red  on  her  nest  with  red  young.  In  my  collection  is 
a  Mottled  Owl  that  was  taken  from  her  nest  in  a  hollow  tree 
that  she  had  occupied  several  years  with  one  of  her  young, 
neither  of  which  had  a  red  feather  on  them.  I  have  also  a 
Red  Owl  that  was  taken  from  her  nest  bv  a  farmer  who  in- 
fonned  me  that  she  had  nested  close  bv  his  house  in  the 
same  hollow  tree  four  or  five  vears,  and  that  he  had  been  in 
the  habit  of  taking  her  out  and  showing  her  to  his  friends, 
but  having  a  brood  of  chickens  disap[)ear  suddenly,  he  sup- 
|Xised  this  owl  was  the  thief.  In  answer  to  my  interroga- 
tions, he  said  she  had  alwavs  the  same  red  color.  In  the 
spring  of  18G0,  I  found  a  lied   Owl   on   her  nest  with   four 
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lll<'V  riHild    ll.lVf    iKlid  ti»  tlir  lllirai'tlilv  ll.'ltlirf  ti(   thr  -i-«||i- 

>il<'ii<'i'.  I'di'  tlii'rr  liiiiiilml  niil(--»  tlir  |iri'i'i|»itiiii^  \\:ill->  \.(r\ 
iViiiii  tliiri'  iIioii^mihI  t(i  >i\  tli<Hi^:iiitl  tcit  ill  lii-ii:lil.  and  i»ii 
i-V(  i\  >iilf  tlir  iil:iiii  is  t'iirro\\i<l  )i\  the  tiiliiilaiii-'^.  «4i  tluil 
"li^'-iiri-.  >«»  pl'dt'iiiilHl  lli«'  i'\r  r;tniiiit  |MiM-tr;ltr  lln  ir  iM*mi|||v 
ili'|itli^,  :ti'r  -«r|iar:it«-d  liy  \\:ilU  \\|iii<-r  tliii  kiif»^  diu-  i-an 
:iiiiiii^t  '«|i:ni.  and  •^h-ndi-i' >|ur(-H  tliiit  mi-mi  t<iM«'rini:  u|n»ii  lln-ir 
li:i^f«,  »liiMit  np  tli(iii>:nHU  nf  I'l  it  iVuni  tin*  vanlt-^  In-|**u.'* 

lilt'  idinitrx  i>  inii»:i<-*>:iii|i'  !••  man  and  lH-a*>l.  an<l  imui*  Kiit 
l»iiiU  « an  i'\|»lt»r<'  tlir  favrnmii*.  al»\  ••••i-*».  Tin-  «tiiitiid«*  U 
iniitinUi-ii.  anil  llic  inlin<.|iital>l<-  !<>•  U^  tlr^-iifd.  *«aVr  l>\  a  WW 
lipii.iii'^  \\  lilt  thair  oiit  a  \\rrt(-li<-il  and  ni<>niit<>ntiiiH  r\i»li-iicc 
aiM«iir_r  till'  <*nlitf'i  raiii-an  pa^^.ti'i-^.  Nn  \i-l'i  tation  i-liu:;«  to 
till'  ^iil)  ^  iif  tin-  raiiiiii  nr  iumi-*  iIh-  IirnUrn  .•^mrari*  iif  the 
Mi-^.i  :   .111  I- ;iliixi-  nakf-il  and  «  iN  JL'^c. ' 

lilt-  «  li  i-iii  at  NiaL'ara  txi  ii«-«  niihii  \\i>iidrr.  I>ill  whit 
^iiill  III'  «:iiil  ut'tiii^'  IIh*  lii>ri/i>iital  ^Irata.  an^urriiiif  lavcT 
!•>  li\«l  upMti  i-illitr  -'idi-.  ai)-  wilip-xi^  lii:it  laiiliiit  1|«*.  If 
till-  thill  liiiiidi)-d  niil«--<  of  -•>lid  lailliiiad  itrili  tiilii  n|MUt 
ti\  N«iii  iM>  tiirit-.  tli«-  strata  wniild  ni>l  iitiw  In-  lii'ri/oiital« 
liiit  ••'hl'iil'd  III  ill  lit  npu.iid.  Mad  niii'  pnt  •«i'ttl«'il  nna^' 
IlKin  till  iitiii  1,  liaNiii'j  :i  '.'.ip  ImIwii  ii.  tjii-  ^tiala  Wnlilii  UOl 
ill  at  <i|tid  Ji*  iL'lil*.  lilt'  ii\i  I  i-*  tin-  hhIn  aL'^nl  tiial  rntiM 
lii\i-  ii>iih-  till  iiiiL'itI\  wiiik.  At  «i>iiii'  piii'tti  fit'  pa-l  tilui* 
liM  ill  iii.il>l\  ili-iiiil.  till-  t'liliii.iitii  .Mill  ii^  It  iltiitarii--  lluni^ 
iixii  I  null-  .iliii\  t-  till  lilt'  Mt  -.1.  :itid  ill  ^1  iMili-d  '*>  a  r:i««'tMlr 
iiii>  •  .1  L'l  • -il    i  li^i'    \\liiiii    tilli  d    fill     \alli\     Im-1i\ii-ii    llifliival 

.ii.-i    till     Iti.iik    t  .iiiiiii<.       A    -ii i>iii   lit     out'li    lak«'^,  c«iD- 

Im  <  !•  d    'a    •   iii!iil~    III*    laiiiii-    .i<    Im|'i|i'    dt  •*t-|  i'rM-ii.  Ii  i|  nVrr 

till     ii.-<>jht  nil    I  ii.iiii-.  iiiil  d  -ii  |i  li\    ^tt  ji  it  ii  a>  lit-il  tip-  \alk*V 

I       ■  •  * 

t'.!'<i'-i  u.ii-ii    i1    liiivx    ll>-\^    1-1   lilt-    (iiiltii!   ( 'ilitiii  nil. 

\<  \v  ••  I  :  \  l"'iiid.  Ill  I  III  di  p  xjl  >  lit  I  III-  liti\ii  p.ii  I  i»r  ihi* 
:.\>:.   lip     I'liilii   lit    a  iii.i-liidxii    aiii.    tlit-    ->il!«llitil  n  lli.i|U«  uf 
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cotchiiig  its  gamoy  which  oonsists  of  small  birds, 
crickets,  beetles,  and  other  insects.     These  are  swallow^ 
mostly  whole,  and  afterwards  the  bones,  feathers,  hairs, 
are  ejected  in  the  form  of  pellets.     As  a  caterer  thb 
less  little  owl  is  not  excelled  by  any  of  its  genus. 

It  is  difficult  to  describe  the  cry  of  this  bird ;  sometii 
sounds  like  a  child  crying,  then  again  like  the  syllable  b&%^^ 
ho-ho-ho-ho-ho-ho  in  quick  succession  with  the  quiv€^>j|j^ 
sound,  or  as  Wilson  admirably  describes  it:  ^It  reminds  ^ 
of  the  shivering  moanings  of  a  half  frozen  puppy.  1%^ 
notes  you  hear  in  the  spring  during  paiiring  season,  and  $^ 
when  the  young  have  recently  left  the  nest.  They  are  geaow 
ally  answered  by  the  mate  or  by  the  young.  Last  spijqp 
meeting  one  of  my  neighbors  in  the  morning  ho  inquired  V 
my  child  was  sick?  I  replied  in  the  negative,  and  asked Ua 
why  ho  thought  so  ?  He  said  *  I  heard  a  child  cry  almost  aD 
night,  and  it  appeared  to  come  from  your  house  1'  Sooo  aa» 
other  accosted  me  like  the  first,  and  ho  was  positive  thattte 
crying  came  from  the  same  source.  The  mystery  was  soot 
explained  when  I  informed  them  that  a  young  Screech-owl 
was  the  sole  occupant  of  a  box  eight  inches  square  imder  my 
waggon-seat.  By  the  superstitious,  this  wailing  cry  about 
the  house  is  considered  the  forerunner  of  death.  On  visitii^ 
one  of  my  patients  I  found  the  mother  in  tears,  wringing  bcr 
hands  and  moaning  pitcously,  when  she  informed  ine  that 
her  child  must  die,  for  an  owl  had  been  near  the  window  and 
cried'  almost  all  night.  I  endeavored  to  pacify  the  good  bdy 
by  assuring  her  that  her  child  would  recover,  but  all  to  no 
purpose,  for  she  believed  the  owl  was  a  sure  messenger  of 
death,  and  no  earthly  power  could  avert  it.  The  child  re- 
covered, and  although  seven  years  have  elapsed,  no  member 
hjis  yet  obeyed  the  summons  of  the  owl,  yet  the  superstitious 
dame  is  hourly  expecting  that  some  one  nnist  go  soon." 

One  of  the  Latin  poets,  in  alluding  to  the  cry  of  the  owl 
says,— 

"  K^t  illis  8trifribiis  nomen :  seil  iiominiA  hnjus 
Causa  quod  hon'cnda  stridcre  nocto  solcut.'' 
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But  I  cau  say,  in  the  language  of  Cowper, — 

"  The  Jay,  the  pic,  and  c^cn  the  boding  owl, 
That  hails  the  nsiug  moon,  have  charmg  for  mc : 
Sounds  inharmonious  in  themselves  and  harsh. 
Yet  heard  in  scenes  where  peace  forever  reigns, 
And  only  these,  please  highly  for  their  sake." 

The  Screech-owl  breeds  in  hollow  trees,  more  commonly  * 
the  apple  tree,  often  but  a  few  feet  from  the  ground.  Their 
nest  is  composed  of  grass,  leaves,  and  feathers,  and  contains 
from  four  to  six  white  eggs,  nearly  round.  There  is  no  ap- 
parent difference  in  the  eggs  of  the  Red  and  Mottled  Owl. 
Wishing  to  obtain  the  eggs  of  the  Red  Owl,  I  requested  a 
friend  to  secure  me  some  from  a  nest  that  had  been  occu- 
pied by  the  same  pair  for  years.  Thrusting  his  hand  into 
the  hole,  he  withdrew  it  again  in  a  hurry.  In  looking  into 
the  aperture,  the  eyes  and  ears  of  an  owl  were  quite  appa- 
rent, but  the  feathers  were  fur.  The  occupant  proved  to  be 
Mi*s.  Puss,  with  her  family  of  four  kittens.  This  is  the  sec- 
ond instance  of  the  kind  that  has  come  to  my  knowledge, 
and  no  doubt  the  modus  operandi  by  which  this  transforma- 
tion occurs  can  be  easily  explained  by  the  superstitious,  as 
did  the  ancients  the  metamorphosing  of  Jupiter  into  a  bull. 

fThls  article  was  received  May  10th,  and  put  in  type  before  Mr.  Allen's 
"Notes,"  given  in  the  August  number,  were  received. — Editoks.] 
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The  Popular  Science  Review,  in  the  July  number,  contains  a  lecture 
by  Professor  Huxley  "On  the  Animals  which  are  most  nearly  interme- 
diate between  Birds  and  Reptiles."  Such  connoctinj?  links  do  not  now 
exist,  but  the  lecturer  finds  traces  of  such  links  in  the  fossil  IfjuamHlon, 
and  other  Dlnosaurians,  in  the  Pterodactyle,  and  especially  in  the  feath- 
ered reptile-like  bird,  Archceoptenjx,  of  the  Oolite  formation ;  and  in  the 
animals,  some  bird-like,  others  reptile-like,  which  lived  during  the  Trlas- 
sic  period  in  the  Connecticut  Valley. 

I  have  now,  I  hope,  redeemed  my  promise  to  show  that.  In  times  post^  birds  more  like  rep- 
tiles than  any  now  living,  and  reptiles  more  like  birds  than  any  now  Uving,  did  really  exift. 
But,  on  the  mere  doctrine  of  chances,  It  would  be  the  height  of  improbability  that  the  couple 
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trations  in  the  text.  It  is  hoped  that  it  will  prove  a  valuable  number 
to  those  l)eginniug  to  study  insects.  Part  III,  to  be  issued  in, Septem- 
ber, wiU  contain  chapters  on  the  Wild  Bees,  Wasps,  Ants,  and  other  Hy- 
menoptera,  with  three  fUU-page  illustrations  and  numerous  cuts. 

As  there  has  been  some  misunderstanding  regarding  the  price  of  the 
work  and  the  number  of  parts  to  be  issued,  and  how  they  should  be  paid 
for,  we  would  state  that  it  will  be  issued  in  from  eight  to  ten  parts,  prob- 
ably ten,  of  sixty-four  pages  each,  and  it  would  be  a  great  convenience 
to  the  publishers  if  subscribers  would  send  34.00,  in  advance,  for  the  first 
cig^ht  numbers.    Address  the  author  at  Salem,  Mass. 
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ZOOLOGY. 
A    Review  of  some  of  the  Auticlp^*  punLisiiED  in  this  Joi:rnal 

IlESPECTIXO  THE   HaBITS   AND  NESTING   OF   OUK   BlKDS,  WITH  ADDITIONAL 

Facts. — The  oologlcal  department  of  ornithology  affords  ample  scope  for 
the  most  enthusiastic  observer  to  glean  something  new  continually.     I)if- 
rerent  localities  and  different  circumstances  modify  very  much  the  man- 
ner of  nesting,  as  well  as  the  number  of  eggs ;  in  fact,  eggs  var>'  In  color 
occasionally.    In  the  first  volume,  page  435  of  this  Journal,  Mr.  Samuels 
speaks  of  several  specimens  of  Indlgo-blrds'  eggs  "  sprinkled  with  dots 
of  pale-red.**    Of  a  large  number  of  Indlgo-blrds'  eggs,  collected  by  my- 
self and  received  from  others  during  the  last  twenty  years,  they  have 
invariably  been  white,  with  a  bluish  tinge,  yet  I  have  other  eggs  as  sin- 
gularly marked.    I  have  fhll  sets  of  Coopcr*s-hawks'  eggs,  without  a 
Ijloteh  upon  them,  and  others  blotched  with  brown,  and  one  set  blotched 
'With  red.    I  have  the  eggs  of  the  Blue-bird  pure  white,  and  polished  like 
those  of  the  family  Plclda)  (Woodpeckers).    I  have  a  set  of  four  of  the 
Hed-shouldered  IIawk*s  eggs,  two  of  which  are  pure  white,  and  two 
"blotched  with  red,  as  they  usually  are.     I  have   taken  a  set  of  four  of 
crow's  eggs  this  season  that  have  no  bluish  tinge  about  them  whatever. 
They  are  flesh-colored,  blotched  with  red,  resembling  In  markings  the 
egg  of  the  l^pilo  crythropthaJmus  (Chewink).     The  changing  of  colored 
or  spotted  eggs  to  white  Is  easily  accounted  for.    The  coloring  matter  is 
deposited  on  the  shell  in  the  oviduct,  so  that  as  a  conse(|uence  of  disease 
of  the  glands  which  fUrnlsh  the  coloring  matter,  the  eggs  may  be  laid  un- 
colored.    These  are  exceptions,  not  the  rule,  but  of  freciuent  occurrence 
enough  to  make  us  cautious  and  not  too  positive  in  our  assertions.    In 
no  way  can  we  get  at  all  the  facts,  correcrt  errors,  and  reconcile  state- 
ments, unless  each  collector  carefully  observes,  and  truthflilly  gives  his 
own  experience  in  the  various  fields  of  pursuit. 
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Ill  Vol.  I.  No.  7.  p.  'Ml\,  N  a  vrry  liitiTrhtints  tirtirif  rtn  thr  I'liranii** 
iiiciit  of  tli«'  ll«'rMii*«.  An  the  writer  litrttT^  in  miiii<'  partioular^  (tt*iti  m« 
utiNiTvatinii**,  1  will  ^ivf  my  •■\p«-ri<ii<*c.  'riu'ic  ha**  In-cii  nii  I'lii-aiiipiiH  r.t 
i»r  Iifr«tii<»  •«Miii«'  ••l\t«-«'ii  mill'*!  fniiii  iiiv  odirf  for  iiiaiii  \i-urN.  pni^A^.t 
llfty.  and  piThaps  one  Iiiindn'il.  It  lia*«  liirii  ili<*r«*  a«»  loir^  a«  .in>  on<>  ri - 
iiifinlMTt  till'  plan*.  I  liav«*  Imm'Ii  in  th«-  liahii  of  \i**itinu  it  r»r  nvArii 
t\\«'iitv    vi-ai'i.     'I'hr  irait  on  \ililrli  tlnv  iif-i  rnn«»i*tj»  of  \vr\  fall,  •liiu 
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trrt'N.  from  *»i\iv  to  iiiiici\    ffct   hltfli.  riiiiiiiii:^  np  froin  thin\  I41  i}n«  r«ri 
i>itlinut  a  liiiih.  and  (o\«'rin^  o\cr  a  Ih'!i  of'uronnil  oii«>  tihd  n  lialf  niii««  tn 
Imiith   liy   ttiii'-li.iir  mill'  in   l»r«'ailtli.     Ili-forr  \i*>itin:;  Ihi- tfrouiitl   I   «•  m 
tli«-M'    for   t\M»    \«:ir'«   in   sn('«T<«.sii>n.  oit«  rini;  a  lilH-r.il  n-uard  tn  ai.%  ••(•- 
who  would   priM-iii'i'   mr  *»nim'  «•;:::•».     No  tmr  would  \t-iiiuri'.  a*  tin*  tnr« 
Were  in  \«-r\   \\«-t   ::t'oiiiHl.  and  in  watrr.  «liill«  iilt  to  rhniYi.  ami  pariU  !••« 
end  Willi  till*  t\rri-mi-iit<»  of  tin'  hird*».     1  wa**  l<-lhn::  a  ^atUir  **t  ni>  ;i.^- 
liilitv  ii»  ^I't  any  «iii«-  in  rliinl)  tin*  tn-is.  wImii   In*   ri>:^ni- ld\    inijiitrid  '   .f 
tlir  ii-<-t«  Win-  tiiadt   ill'  w«>imI."    niiiarkiii:;  that   "  tn-  i-i*iild  «-l!iiil»  an\  tn^ 
inadr  of  wimmI."     'I  ill-  iH-xt  da\  found  n**  in  I  In*  *>w  .imp.  and  ••ui  h  a  •>i^l4i  I 
ni'ViT  III  forr  *>aw.      I  hi' wontK  urn-  illli'dwiili  tli*'  <^ii.iuk«     .Siftt-f    ; 
tfti''' itii    :   iIh'I'i-   wi-ri'   tlioii<«:in«l'<>.  and   llirir   nui**!*  wa^*  alnniot  di  afi  iitn^ 
on    )m  hi::    iliotiirlM-d.  or.  a<»   Wiisoii    ;:i.iphii  all\    di<»rrilN<»    it.  "  It   «ii*u'i! 
alm<i*«i    iiiiluri*   oiir   til   '>up|MiHi*  thai    two  or   thn-i' hiititlri-tl  !iuli  tii«  wirr 
rhokiiii;  iir  throitliii:;  ivnli   <itiifr."     1   i-'MinttMl  «-tuht    i}r^t*i  mi  oiif-   tnr. 
mill  III  iii.\   tr<«-<*  <  iiiitM:iii  •!    Iiitir  .ilid   tl\«-.      .)/•«'«•/'  ff-»   m*  «.'<  ir,  rr  .,'^1         *\ 
lii.tf-*.  \\ipi«-   It  \\.f>\>i\  ililhi  uh    III  ifi't   at    thi-iii.   hilt   thi-ri-    i-*    !•  •    • ..   !. 
tiling'  ^i-o  •  III  t   to  .1  n.iMir.ili'^t.  whi-n  ih*-  pri/.<*  i-  in  \i*-\\        \  \it-'*\\\   i.-.vi 
'»•  I    III    •  »'^'«  W"  ||     i»'it;iin«'l        'Iwii    \ «  .11  *    niiii  tin-  p;iNt  «>i-.i»ii!i  1  tiiok   *•    '^ 
lui'  thil  •    i  liiii'M  I*.,  .iiid  *»i  rini-d  .1  1.11  ^i-  -^nppl)  iif  «  uj«».      Whiii     rr(L.r:       i 
wi'iiiii|i     t  t -Mi^li  • -iiiii.iii- iif  till' ili'*t.iiii  •' I  hiiilH-d        I'k  111)  lonN  f>*r   !•  : 
tin;:  'l-iv^  n  t  III    imxi  •>  nt    <  ::;:•«  \\i-r<-  .ill  mi:i«iii«  «l,  wi*  imi.d   till   pnl!\   ^•- 
<ni.il>lv    till-    III  i::'ii    III    th*-    ii<'*t'«.      I  hi  \  N.iiud   fmiii  lt(*\  toiijliit   f •  • : 
iii.ikiii,:  .III  .i\ii.iji-   III   .I'i'iiii   oixtx   |1\ •■  !•  1 1       (»Mi-«it   111%  (••lli«*tir*    w.'^ 
i|i  I  |H  !-».  I  Iiiii'm  •!  lix  I  f  1  \\inl\   trri«».  w  hii  h.  »ii  a^i  1  iidili;:  ainl  th  •«  •  t.-l..^; 
w>iiiht    n.  iki     iiMi    h  lif   a   mih'.  :ind  th  it ,  Iimi,  m   a  r.iiii  *>t*>riii.  a*  'f  •  • -n» 
III*  III  I    I    ^i-iiirijii::   "'fill  alt*  r  wi-  arn\i4|  .ii    1  h<-  *>w  .imp  .ind  •  ••uiiuu' • .  i  I 
•1 1\        I  lo"  «  III  ii'i;>iiii-iit    |H  iiiiw  iHMil\   liiiiki  11   lip.  a**  a  p.irl  of  th*    !-••• 
h  i\  •    '••III  •  i|'  ••t1.  .iiiii  t  hi    i^piii  t**iiii||  h:i\  •    \^  .-iiitii|il\   ohiit  III*'  ^ir*!*        ]  ••   ■ 
'iini*'  I "«  \  I'l'i  ■!  I.. .-  I'l  II  I   \\  jih  a  *iii«.  iji  —  *  w  .ii:-.;"ii   and  l»ptii;:hi  1^  ^*3f  k  ' 
"I    'K.-ii'   ..•  <'iiiN        I  III  If   iiiii<>t    h.i\«    III  «  II  hi  I  wi  I  II  t  Wii  and  t:.ri  1-  t-.i<i«'.ri>! 

k..li    I  !'..■>    l"*    !!i>     "•  I  III  hi   III  Mini  \    f  I.  il    I    I.  i\i     III  I  11   III  I  hi     h.i'-it   iif    \  .*' 

\\\Z  *'•  I'l  i*  III ".'1  III \    I kiIm:: ii  .il    t  iiiii  I  r  i> III  I :  ••m.  .mil  \  •  (   |  ha^  1-    >     *    ^    *    ^  •  \ 

I"-'       '  ■_      •  i..i.      !•> i-i  '■■'     f.r-i      III     i|     .,•»/.■•?*•/    Ml  ■     *,»  %^  •    ^  ■     ■ 

I    iiii|iiiiiii    lhi-*«-    Iiit<«.  ii.it     (il    thiii%«    i|<Mi  ••     ••r*     '.  • - 
'•  .'•      ii    1* '    "f    ^lf     1  ndli  ••(! .  'lilt    !••   •»||i\\    !  !i  i!    Iiiid«  III  difft  !•  Ill    fci-  : .  ••  ■ 
'.'  •'    ■ .  !!■  f  1    1'  :\      I  lid    1  I*     I    J  t  •    III  !    Ill    h  H^    liiitiilM  r   'if  »■;:;•  11    ai  I  'in!  •  ^    ' 
■■  !*•  ■■.    ■  -        I  !i  iM    *"iiii  '   iiii  *  'lii»ii,'!j'  llj.it  thi-  hlrd*  wt  r»    in  ir«       r- ■ 
•    U'  Ii   '  .      •■   .-If'M    w  I'li  i«    !•■'  •!  .»  piiN  uii  d  III  '«ii«  h  al>uii<Liint 
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In  Vol.  I,  No.  9,  p.  490,  Mr.  Snnuicls  and  Mr.  Fowler  disaprroc  regard- 
ing the  nesting  of  the  Belted  Kingfisher  and  Mottled  Owl.    My  phserva- 
tions  agree  with   both  in  some   particulars,  and  disagree  with  both  in 
other  respects.     I  have  been  in  the  habit  of  collecting  from  one  to  three 
nests  a  year  for  fifteen  or  twenty  years,  of  the  Ceryle  Alnjon.    I  take  a 
light  cane-pole  about  eight  feet  long  and  a  spade  with  nie,  and  follow 
down  the  banks  of  Scant ic  Hiver  in  the  nesting-season  (middle  of  May  to 
the  first  of  June),  and  when  I  llnd  a  fresh  hole,  running  horizontally,  of 
suitable  size  and  place  for  a  Kingfisher,  I  careftdly  introduce  the  pole, 
ascertain  the  length  of  the  hole,  and  by  witlidrnwing  the  pole,  and  placing 
it  on  the  top  of  the  ground  in  the  same  line  and  distance  Introduced,  the 
end  of  it  will  l)e  exactly  over  the  nest,  as  the  nest  Is  always  at  the  ex- 
treme end.     I  then  dig  down  upon  it,  going  back  upon  the  hole  some  six 
inches,  so  as  not  to  break  the  eggs  by  the  falling  earth.     In  this  way  I 
get  a  flne  View  of  the  nest  without  disturbing  it.     In  one  instance  the 
parent  bird  was  so  tenacious  of  her  rights,  that  she  allowed  me  to  lift  her 
nrom  her  nest.     The  nest  Is  from  eighteen  Inches  to  two  feet  under  the 
surface,  and  generally  from  four  to  six  fvH  into  the  hank'.     I  never  have 
found  but  one  witldn  three  feet,  and  that  was  In  a  clay-bank.     I   have 
invariably  found  thr  hftle  »traifjht.  In  whatever  line  It  starts;  if  it  starts 
to  the  right  or  left,  it  folhnrn  that  Uin',  and  so  straifjht,  that  my  pole  reaches 
the  4^nd  of  the  exraration  without  any  trouble.     In  stony  ground,  possibly, 
llic  bird  may  find  it  necessary  to  deviate  from  a  straight  line,  but  as  we 
are  not  troubled  with  stones,  I  can  only  si)eak  from  experience  in  sandy 
soil.     The  ii*^ii»,  usually  seven  in  number,  are  laid  on  the  sand  in  a  small 
cavity  made  for  them. 

I  can  corroborate  the  statements  of  Mr.  Samuels  respecting  the  nesting 
of  the  Mottled  Owl.     "The  nest  is  n»ade  at  the  bottom  of  the  hole,  and 
Is  constituted  of  grass,  leaves,  moss,  and  sometimes  a  few  feathers.     It  is 
not  elaborately  m^de,  being  nothing  more  tlian  a  heap  of  soft  materials." 
I  cannot  fUlly  indorse  tlie  statement  of  Mr.  Fowler  "that  rapacious  birds 
are   awkward  workmen  at  nest-building,  especially  the  owl."    If  Mr.  F. 
had  confined  his  remarks  to  the  family  of  Strygidn*,  all  naturalists  would 
agree  with  him,  so  far  at  least  as  pertains  to  the  owls  of  New  England. 
I  can  speak  from  observation  of  the  Great-horned,  Barred,  Long-eared, 
Short-eared,  and  Mottled  Owl.     Of  hawks  I  have  collected  nine  varieties 
of  eggs  and  nests,  or  young  and  nests  In  Connecticut,  —  the  Fish,  Ked- 
tniled,   Red-sliouldered,    Broad-winged,   Co(>i)er's,   Sharp-shinned,  Spar- 
row, Great -fooled,  and  Marsh-hawk.     All,  with  the  exception  of  the  last 
three,  are  good  nest-bullders.     The  Cooper's  Hawk  excels  in  the  neatness 
and  arrangement  of  her  nest.     It  would  puzzle  a  Yankee  to  do  It  any  bet- 
ter out  of  the  same  materials.     The  Marsh-hawk  makes  a  nest  of  small 
sticks  and  coarse  grass,  mostly  the  latter.     I  have  found  quite  a  number 
of  their  nests,  and  they  app<'ar  like  a  promiscuous  mixing  together  of 
material  without  any  particular  order  or  plan,  any  farther  than  to  keep 
the  eggs  from  the  damp  ground.    I  believe  that  they  rebuild  their  old 
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nests  sometimes,  for  I  have  one  In  my  office  which  has  the  t| 
of  being  occupied  three  seasons,  with  small  additions  each  year.    I 
they  wili  nse  the  same  nest  more  than  once  the  same  year  If  tlieir 
are  taken.    Some  fow  years  since  one  of  my  ooliectors  came  upon  a 
of  the  Marsh-hawk  and  took  the  eggs.    Some  two  weeks  after  he 
Ave  eggs  more  flrom  the  nest,  and  in  a  flew  days  firom  that  time  he 
to  the  nest  and  took  two  more  eggs  and  sliot  the  old  bird,  ae 
altogether  too  fkmillar  with  his  chickens.  "** 

In  Vol.  I,  No.  11,  p.  584,  is  a  very  tmthftil  and  lift-like  deserlptic^  ^ 
the  Chicadee,— its  habits,  nesting,  etc    The  writer  speaks  <^  the  " 
of  the  Butcher-bird  of  killing  it,  and  says,  '*  if  he  does  not  deroor  It 
the  spot,  it  is  hong  on  the  crotch  of  a  limb  fo  serve  as  a  meal  at 
Ihtare  time."    I  wonld  like  to  ask  Mr.  Fowler  if  he  knows  tliat  to  |t^ 
fiict  fjrom  his  own  observations?    Can  any  one  give  positive  inl 
upon  the  subject?    I  know  tliis  is  received  as  a  fhct  by  most 
and  it  may  seem  egotistical  for  me  to  donbt  it,  yet  I  have  fbr 
watched  the  CcUyrio  horealis  fjrom  the  time  It  arrives  here  In  ths  M 
until  it  goes  north  in  the  spring;  have  seen  birds  and  grasslioppen m- 
pended  fh>m  a  crotch  or  impaled  on  a  thorn  or  sharp  stick  by  them;  bHI 
never  knew  It  return  to  devour  them,  although  I  have  careftiUy  mtdMl 
for  weeks.    I  think  the  bird  does  it  for  more  sport.    It  couhl  harder  || 
expected  that  so  active  a  hunter  would  be  satisfied  with  stale  food 
better  is  so  easily  obtained — Wm.  Wood,M.D.,  Eati  WlnOtor  BJBi^\ 

The  Dwarf  Thrush. — In  the  Naturalist  for  June  there  Is  a 
of  a  Dwarf  Thrush  (  Turdus  nanus)  killed  in  Wnltham,  Moss.  On  the  iftk 
April,  18G6, 1  had  the  good  fortune  to  obtain  a  bird  of  the  same  spedei 
near  Orange,  N.  J.  Like  the  one  mentioned  by  Mr.  Samuels,  it  was  fiwnd 
in  a  high,  dry  woodland.  I  do  not,  however,  consider  this  fact  as  of  any 
value  in  dctemiining  its  specific  difference  from  T.  PaUasii,  as  I  have  re- 
peatedly found  the  latter  bird  in  precisely  similar  localities.* 

It  may  also  be  interesting  to  ornithologists  to  know  that  a  pair  of  Bo- 
hemian Waxwings  were  obser\-ed  in  this  neighborhood  on  the  28th  April 
18C7.  It  Is  very  rarely  that  this  bird  ever  comes  so  fiir  south,  and  then  It 
is  usually  in  the  depth  of  winter.— T.  Martin  Timppe,  Oramjt,  X.  Y. 

The  IIoney-bek  cleaning  after  tiie  Oriole.— Two  little  giii-sthe 
elder  scarcely  six  years  of  age,  were  picking  the  flowers  of  the  Bolblo. 
or  Missouri  Currant  (7?i7>r8  aurenm),  *' to  get  the  houey."  They  saw 
honey-bees  around  the  bushes.  They  obse^^'ed  that  many  of  the  flowcn 
had  one  or  two  little  holes  at  the  base  of  the  calj-x  tul>e.  and  that  oA 


•As  tho  following  dosciiptiou  of  tlie  speclinou  wlildi  I  shot  iliflbre  somewhat  flroni  that  tSnm 
by  Mr.  Saniuo.ls,  I  Judjro  it  best  to  Insort  It  here,  lioping.thnt  it  may  1k»  of  nac  in  settliiftlhe 
still  «]oui>tAil  question  *«  to  tlie  specific  <illR*n*iice  of  T.  nanus  ami  T.  /te/ZoMi.*— Feathmif 
the  crown  with  tlicir  centres  mucli  darlccr  than  tlieir  edges,  so  as  to  iiretent  a  streaked  aflMr* 
anee;  ear-coverts  qnite  distinctly  streakeil  with  white;  sides  of  the  iKxIy  umlcr  the  wtai|S  Mi 
breast  with  a  bluish  tinge,  the  under  wlng-coverts  being  of  a  similar  color:  throat,  benr,«ii 
nnder  tall-coverts  pure  whit/;;  tail  feathers  with  a  bluish  purple  tinge,  ee^wdally  tm  tWr 
inner  webs.  Length,  7  inches;  alar  extent,  11.10;  wing, 3.75;  tall,  3.  Otherwlae  aa  In  r.lWhuN. 
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flowers  were  not  as  sweet  as  the  others.    TI»ey  said  the  bees  had  torn 
them  open  with  their  jaws,  and  sucked  out  the  honey. 

For  two  seasons  I  have  examined  large  numbers  of  these  flowers  in 
dilfercnt  parts  of  the  village,  and  found  many  of  them  hnd  been  torn  open. 
Several  times  I  have  seen  the  Baltimore  Oriole  rapidly  going  over  the 
bashes,  giving  each  fresh  flower  a  prick  with  the  tip  of  his  beak.  No 
other  birds  have  been  seen  doing  this ;  nor  have  I  ever  been  able  to  see 
a  honey-bee  attempt  to  make  a  hole  at  the  side  of  a  flower.  The  calyx- 
tube  is  too  long  for  the  honey-bee,  so  she  contents  herself  with  gleaning 
after  the  oriole,  selecting  the  injured  flowers,  and  leaving  the  fresh  ones 
for  birds  and  humble-bees.  —  W.  J.  Beal,  Union  ^)>n/i(7»,  X.  Y. 

Rflmakk.\ble  Flight  of  Ckows.  — An  account  of  a  remarkable  flight 
of  crows  I  once  witnessed  may,  perhaps,  be  of  interest  to  some  of  your 
readers.  The  organization  of  which  I  was  a  member,  was  stationed  in 
March  and  April,  18G3,  at  Poolsville,  Md.,  on  the  Upper  Potomac,  mid- 
way, or  nearly  so,  between  Washington  and  Harper's  Ferry.  One  after- 
noou  in  April  I  was  posted  as  sentinel  *' between  tlie  gims,"  with 
instructions  there  to  walk  until  six ;  it  was  then  four. 

Soon  after  being  posted,  I  saw  two  or  three  crows  fly  over,  and  soon 
Ave  or  six  more,  followed  by  nine  or  ten  more ;  seeing  them  so  increase  I 
thought  to  count  them,  and  for  half  an  hour  or  so  was  able  to  do  so  with 
some  degree  of  certainty;  after  that  they  formed  one  continuous  stream, 
dying  east  by  south  in  perfect  silence.  After  that  I  could  only  estimate 
tlieir  number  by  calculating  how  many  passed  a  given  point  in  a  minute. 
There  was  no  apparent  diminution  in  their  numbers  as  the  time  passed 
on ;  but  the  line  shifted  towards  the  north,  as  though  they  were  advanc- 
ing- **in  echelon,"  and  when  it  Anally  grew  dusky,  they  still  presented  the 
Appearance  of  a  low  black  cloud  to  the  northward,  their  motion  visible 
only  when  a  break  occurred  in  the  line.  I  estimated  that  their  number  was 
<^ij3;hty  thousand  up  to  the  time  that  darkness  prevented  farther  observa- 
"tion.  Some  weeks  after  I  spoke  with  Dr.  Thayer,  Surgeon  of  the  14th  N.  II. 
Volunteers,  on  the  subject,  and  found  his  estimate  to  be  —  if  I  remember 
Tightly  —  ninety-flve  thousand.  The  species  was  the  common  C.  Arneri- 
cantM.  —  W.  E.  Endicott. 

Singular  Dkfokmity  in  a  Silk  Moth.  —  All  entomologists,  who  have 
much  to  do  with  breeding  insects,  know  ver>'  well  it  is  not  an  uncommon 
occurrence  to  meet  with  defonned  insects ;  the  deformity  is  generally  in 
the  wings.  This  deformity  is  particularly  noticeable  in  that  favorite  of 
entomologists,  the  Luna  moth.  Several  years  ago  I  gathered  quite  a 
number  of  cocoons  of  the  Cecroi)ia,  in  order  to  get  some  flne  specimens 
among  the  number.  One  came  out,  the  wings  spread  nicely,  but  the  left 
pair  were  considerable  shorter  than  the  opjwsite  on(?s.  But  the  most 
singular  deformity  occurred  this  summer.  A  Cecropia  came  out  with- 
.  out  antenna).  I  at  flrst  thought  it  had  broken  them  ofi"  in  escaping  ft*om 
the  cocoons,  but  it  was  not  so ;  the  moth  was  perfect  in  other  respects. 
—  R.  Blanker,  liocheittcry  X.  Y. 
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TiiK  IIONT-^Y-AXT.  —  Accordiiij?  to  Wcsmacl,  a   Dclglan  imturalist, 
\corkcr  rnajor  o£  this  singular  ant,  which  lives  iu  Mexico,  has^hea) 
men  swollen  at  times  Hive  a  balloon,  ami  then  perfectly  truiisparent 
filled  with  honey.    Tliese  individuals  arc  Inactive,  do  not  quit  the  ^        '^ 


and  their  sole  occupation  is  to  elaborate  a  kind  of  honey,  which       -7  ' 
discharge  Into  receptacles.    This  is  the  M»jriin!C(tcystH8  Me/:ini nut,  or*-     .    ^ 
mifjas  mielcras,  or  mochilerasj  i.  e.  honey-ants,  or  pouched-ants,  o^  #t 
Mexicans. 

The  major  worker  of  Crematngnstf'r  iujtatus,  acconling  to  Mr.  F.  Sin/f^ 
has  a  swollen  bladder-like  formation  on  the  hinder  part  of  the  tliuj^^ 
(mctatliorax) :  "This  singular  apparatus  is  furnished  with  a  sinull  cir- 
cular orifice  at  the  posterior  lateral  angles,  from  which  tlie  saccluriiie 
fluid  doubtless  exudes.  We  may,  therefore,  reasonably  conclude  that  tbi^ 
insect  elaborates  a  suitable  and  necessary  aliment  for  the  nourlyfament 
of  the  young  brood."    A  species  of  **lIonej'-ant"  is  also  found  in  Texas. 

The  Golden-winged  Wof>DPErKEi:.  —  A  somewhat  remarkable  case, 
illustrating  well  one  of  the  breeding  peculiarities  of  the  Golden-win^ 
Woodpecker  (Cohtptes  auratus)^  has  just  occurred  under  my  notice.  A 
pair  of  these  birds  commenced  laying  about  the  first  week  in  May,  in  a 
nest  that  had  been  occupied  for  several  years  in  succession.  I  remored 
the  eggs  careftillj'  twice  a  week,  leaving  two  in  the  nest  each  time;  I 
have  thus  obtained  thirty -three  viZiiii,  thirty -one  of  which  are  in  my  col- 
lection, the  other  two  (the  last)  having  been  hatched  during  my  al)sence. 
Their  ordinar}'  number,  as  every  one  knows,  is  only  six.  This  is  the 
most  extensive  ease  of  the  kind  I  have  ever  known.  Can  any  of  the  read- 
ers of  the  Natl'Kalist  surpass  it?  —  W.  K.  Kkdzik,  Lmisituj,  Mirh. 

Haiuts  or  Tin:  Ei-rriiANT.  —  In  Ceylon,  the  Klcphant  seeks  tlir  shaili- 
of  thick  forests  at  the  rising  of  the  sun.  in  whlcli  lie  re^ts  until  alKiut 
tlve  o'clock,  1*.  M.,  when  he  wanders  forth  upon  the  plains.  In  Africa, 
the  coiintr\'  being  generally  more  open,  the  elei>hant  remains  ihroudiou*. 
the  (lay  either  l)eneath  a  solitary  tree,  or  exposed  to  the  sun  in  tlu- va>i 
prairies,  where  the  thick  grass  attains  a  height  of  from  nine  to  twHrv 
feet.  The  general  food  of  the  African  elej)hant  consists  of  the  f(>li:m»'itr 
trees,  espeeiallv  of  Mimosas.  In  Cevlon,  althoni^h  there  are  nianvtru^ 
that  serve  as  food,  the  elephant  nevertheless  i.s  an  extensive  grass-foolii. 
The  African  variety,  being  almost  exclusively  a  tree-feeder.  re<juin's  hS 
tusks  to  assist  him  in  procuring  food.  Many  of  the  niimosa^j  an*  tlat- 
heatled,  about  thirty  feet  high,  and  the  richer  portion  of  the  foliatri' ruu- 
fined  to  the  crown;  thus  the  elephant,  not  being  able  to  reach  to  m)  irn-at 
a  height,  nnist  overturn  the  tree  to  procure  the  coveted  food.  Tlu-iK- 
struction  caused  by  a  herd  of  African  elephants  in  a  mimosa  forest  is  a- 
traonlinary;  and  I  have  seen  trees  uprooted  of  so  larire  a  size,  that  lam 
convinced  no  single  elephant  could  have  overturned  them.  I  have  meas- 
ured trees  four  feet  six  inches  in  circumference,  and  about  thirty  feil' 
high,  uprooted  by  elephants.  — Baker's  .l/6cr£  Syanza. 
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MICROSCOPY. 

The  Whale's  Food  and  the  Discoloration  of  the  Arctic  Seas. 
—  At  the  second  meeting  of  the  thirty-second  session  of  tlie  Botanical 
Society  of  Edinburgh,  Mr.  Brown  read  a  paper  **On  the  Nature  of  the 
Discoloration  of  the  Arctic  Seas,"  the  results  of  researches  made  on  his 
different  scientific  voyages  to  the  Spitzbergen  and  Jan  Mayen  Sea,  and 
Davis  Strait  and  Baffin's  Bay  in  18G0,  and  to  the  coasts  of  Danish  Green- 
land in  18G7,  in  which  he  enunciated  the  following  conclusions: 

1.  That  the  dark,  or  deep  green  portions  of  the  Arctic  Sea,  described 
by  Scorcsby,  and  before  him  by  Davis  and  Hudson,  are  local  and  perma- 
nent, though  movable  to  a  certain. degree  by  currents  and  tides. 

2.  That  this  discoloration  is  not  caused  by  Medusa?,  but  by  immense 
moltitudes  of  a  minute  silicious  moniliform  diatom,  found  almost  solely 
in  these  discolored  portions.  He  found  that  when  the  immense  mass  of 
BcroidiB  and  other  forms  of  medusoid  life,  sank  (as  it  will  do  occasionally 
beneath  the  surface),  that  the  sea  still  retained  its  peculiar  color,  but  that 
even  the  immense  mass  of  diatomacea;  would  sink  down  a  few  feet,  and 
again,  without  apparent  cause,  rise  to  the  surface.  At  a  depth  of  two 
hundred  fathoms  the  water  was  free  from  diatoms,  though  at  the  time  the 
mnslin  of  the  towing  net  was  dyed  with  them  as  it  skimmed  along  the 
surface. 

3.  That  these  diatoms  also  accumulate  under  the  floes  of  ice,  as  it  was 
found  that  the  brown  slimy  masses  adhering  to  the  under  surface  of  the 
Ice  was  almost  wliolly  composed  of  this  diatom.  It  was  also  found  that 
the  heat  developed  b}'  the  masses  of  diatomacea*  adhering  to  the  under 
surface  had  hollowed  the  ice  into  honoy-combed  chambers,  giving  it  the 
whaler's  name  of  ''rotten  ice,"  and  so  fragile  as  to  be  easily  tlirowu  aside 
by  the  iron-sliod  prows  of  the  early  whaler.  "It  is  not,  therefore,"  re- 
marked Mr.  Brown,  **  carrying  tlic  doctrine  of  flnnl  causes  too  far  to  aver 
tlhit  this  diatom  by  assisting  in  the  breaking  up  of  the  floes,  so  fearftil  in 
their  majesty,  helps  to  render  the  Arctic  Ocean  navigable  to  the  hardy 
whalemen,  as  I  will  hereafter  show  it  does,  by  furnishing  substance  to 
the  noble  (piarry  wliich  leads  him  hither. 

4.  The  food  of  the  B<t1ivnn  mtjstiretus  Linn,  was  found  to  consist  wholly 

ofthe  minut«*  animals  swarming  in  these  discolored  portions;  the  otiier 

species  of  Otnroti  living  on  flshes  and   other   highly  developed  tissnes. 

These  animals  consisted  of  Entomnstrara,  of  whicli   the   prin<ii)al  were 

Crtttrhifutt  firrtfrus,  and  <".  sijUn'oiKiUs,  Ptrrojunhi,  of  which  the  chief  is  the 

"Well-known  (.lio  horfalis  (which  it  ought,  liowever.  to  Ix'  remarked,  does 

not  fonn  such  an  item  in  the  food  of  the  whale,  as  is  usually  supposed), 

ami  stalked-eyed  Medusa*,  comprising  various  specirs  of  BtToiihe,  etc. 

In  the  stomachs  of  all  these  animals  he  found  thi»  diatom,  and  from  after 

investiiration  it  was  proved  that  their  sole  fo<Ml  consisted  almost  wholly 

of  the  species  in  (juestion,  aud  afterwards  the  same  was  remarked  of  the 

smaller  mollusca. 
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5.  It  tlius  appeared  that  In  the  strange  cycle  of  being  the  whnlc  Is  df. 
pendent  on  the  diatom  for  its  existence.  ''  In  conclusion,  you  will  alloir 
me  to  remark/'  said  Mr.  Brown,  *'that  I  know  nothing  stranjyrer  in  alltbe 
annals  of  biology  than  the  strange  tale  I  have  unfolded.  Protoiooa 
feeding  diatom,  diatom  feeding  entomostracon,  and  entomostraron  tU 
whale;  in  a  word,  that  the  most  gigantic  of  living  aninnds.*  whose |»ur- 
suit  affords  occupation  to  thousands  of  tons  of  shipping,  and  thounaiKif 
of  seamen,  and  whose  loss  to  one  little  Scottish  port  was  last  yeare7»i|- 
mated  at  £100,(XKM  is  dependent  for  its  existence  on  a  beins:  so  souii 
that  it  takes  hundreds  to  be  massed  together  l)efore  they  can  be  visible lo 
the  naked  eye,  and  so  insignitlcant  that  it  is  unknown  to  the  men  who 
arc  most  interested  in  its  existence  —  telling  how  great  are  little  thin<>M. 
The  author  gave  some  of  the  illustrations  of  representative  sperief 
afforded  by  his  discoveries,  and  we  may  look  for  ftirther  details  on  tbe 
publication  of  the  paper  in  a  few  weeks.  —  Lund  and  Water. 

Wanted,  a  Kotifkr.  —  I  have  hunted  gutters,  cisterns,  pools,  ponds, 
lakes,  ditches,  and  rivers,  and  viewed  many  a  *'lleld"  alive  with  woudnwi 
fDrms  of  beauty,  both  animal  and  vegetable,  yet  never  a  Kotifer  liave  I 
found  or  seen.  I  have  searched  with  higli  powers  and  low  |>owen(,  bot 
all  in  vain.  It  is  true  m}-  huntinii:  ground  (or  water)  has  been  couflncdto 
latitude  8y<>,  west  longitude  94°-l><;^,  and  it  may  be  the  object  of  my 
search  is  not  an  inhabitant  of  this  part  of  tlie  world.  But  will  someof 
your  correspondents  kindly  send  me  a  Kotifer  if  they  can  And  one?  I  will 
reciprocate  with  anything  I  can  Ond. — W.  II.  K.  L.,  Box  400,  Kanaat  Citf, 
Minnouri. 
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AMERirAX    Association'    for    thf.   Advancf.mkxt   of   Scifntk.— The 
Scveiitocnlii  Annual   Meeting  of  liie  American   Associatitui  f<»r  tin*  Ail- 
vjinconK'iil  of  Srience  was  li<-l<l  August  .")-12.  at  ( 'hie-ago.  III.     About  t\v«» 
liundnMl  and  fifty  mcnibors  wore  present,  and  upwards  of  one  Iminln'tlaiul 
titty  papiTs  were  presented.     We  give   below  the;    titles   of  tliosf   n-ailui 
llie  Natural   History  Section.     During  and  after  the  meeting,  fn-e  excur- 
sion tickets  were  is^^ued  by  the  railroads  centering  in  C'liieaixo.  ami  laanv 
(»f  the  members  availed  lln-ni^elves  of  the  liherality  of  the  Coiiipanif*  t" 
make  excursions  to  Lake  Superior,  Omaha,  ha  Salle,  Dubuijue,  Galena,  unil 
othi*r  places  of  interest.    These,  with  an  excursion  for  an  allernoon  on  the 
lake,  and  the  brilliant  evening  entt^rlainnients  given  by  i^nnninent  eiliieus 


•  Xflsoii,  In  IjIn  "  Sk:iii'Ian."ivli-<k«-  FntiiH-."*  vol.  1.,  j:iv<'>  tin*  wi-l^lit  t»f  tin*  full-Kn»»ii  lialr^^ 
m;/<'ir,  tu.<  Jit  l'K»  tini";.  or  '_>'.'«',<•<«>  Il>s.,  «'«ni:tl  to  ss  rlrpliauf  •-.  or  41"i  Tolar  heart-! 

+  III  I»^;7,  tin-  twrlvi-  MTfw  sti-aim-r.s  of  I>iinil<-c  ohtaiiM-tl  only  two  whal<'.<»  iiiuoii};*!  tlim..  u»l 
It  was  r^tiniat<Ml  that  the*  lo!»  to  each  steaitx  r  was  XO,<.n«i.  uud  tlic  loir's  tu  tlie  town  was  aaMtxU 
at  the  Ilinirc-  glvcu. 
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of  Chicago,  and  the  unusual  interest  and  vigor  of  the  meeting,  which  was 
largely  attended  through  the  entire  session,  rendered  it  a  brilliant  suc- 
cess. The  American  Association  is  young  and  vigorous ;  it  is  a  practical 
necessity  in  this  country,  and  the  generous  pecuniary  support  and  ready 
sympathy  in  its  objects  given  by  the  communities  in  which  it  annually 
meets,  are  evidences  of  the  popular  interest  In  the  cultivation  of  the  Nat- 
ural and  Physical  Sciences. 

Ofllcers  of  the  Meeting :  Dr.  B.  A.  Gould,  President ;  Col.  Charles 
Whittlksey,  Vice  President;  Prof.  Joseph  Loverixg,  Permanent  Secre- 
tary; Prof  A.  P.  Rockwell,  General  Secretary;  Dr.  A  L.  Elwyx,  Treas- 
wrer.  Of  Section  B  (Natural  History),  Prof.  J.  D.  Whitney,  Chairman  ; 
Prof  E.  D.  Cope,  Secretary;  Messrs.  Worthen,  Marsh,  and  Gill,  Com- 
mittee. 

PAPERS  read  in   the  NATURAL  HISTORY  SECTION. 

Geological  Sc?ction  of  Ohio.    By  E.  /?.  Andrewt. 

On  the  Plasticity  of  Rocks,  an<l  origin  of  the  Stnicturo  of  the  Bo-callcf!  Grave  Stone 
81ate«  of  Califomiii.  — On  the  (Gradual  l)c8t>ication  of  the  Wof»tcm  rortions  of  North 
America.  —  Ve*»tigc«  of  Pre-historic  ILiccs  in  Cahfomia.— On  some  of  the  Cant?es  which 
affect  the  Rapidity  of  Krosion  t>r  Hocks  anrl  of  Kiver  VallevK.    Bv  W.  I*.  Rlake. 

Effect  of  Atmospheric  Changes  on  the  Eruptions  of  the  great  Oeyscr  of  Iceland.    By 
P.  A.  Ckatibourne. 
On  a  Genua  of  Extinct  Sca-Saurians  ( Elasmosnums).    By  Edward  D.  Cope. 
On  the  Formation  consi^^ting  of  Shells  and  Beleninites,  and  Phosphates  of  Iron  at 
Malica  Hill,  Gloucester  County,  N.  J.    By  A.  D.  Enggtrom. 
On  the  Boulder  Field  in  Cedar  County,  Iowa.    Bv  Hugh  Emery . 
Ongin  of  the  Prairies.  — Exhibition  of  the  Crania  of  BoCthenum  and  Castoroides, 
wUh  Remarks  on  their  Geological  Position  and  their  Living  Analogues.  — The  Auti- 
<)aity  of  Man  in  North  America.- On  the  Occurrence  of  Fluor  5>par  in  Southern  Illinois. 
— On  the  KctVigeration  of  Continents.— On  the  Occurrence  of  Tin  in  Missouri.    By  J. 
IT,  Pouter. 
Meteorites  from  Mexico  and  Poland.    By  LeiHs  Feitchhranper. 

On  Kla^^mognathus  and  its  Relations  to  the  Tapiiido;  generally.  — On  the  Classiflca* 
tiOD  and  Relations  of  Seals.    Bv  Theodore  Gill. 

On  the  Arti!»tic  Evidence  of  t)ie  Remote  Colonization  of  the  North-western  or  Ameri- 
c^sk  Contment  by  Maritime  People  of  Distinct  Nationalities  before  the  Modern  Era.  By 
J.  H.  Gibbon. 

BeiJOrt  on  Archa'ologv  .ind  Elhnologv.  —  Archaeology  and  Ethnology  of  the  Missis- 
sippi Valley.     By  ir.  De  Hmtif. 

OntheiJeologv  of  the  Mississi]tpi  Delta,  and  the  Salt  Depo^^it  of  Petite  Anse.  By 
£fuftne  W.  Hilpnrd. 

The  Importance  of  the  Submarine  Aleutian  Chain  as  a  Geostatic  and  Geographi<'al 
Tcatnre.  —  The  Ilcrmaphrodism  of  Fungi  ascerUiinc«l.  —  The  Confcrvrirca*  ascertained 
*o  be  Thalline:  their  Phase,  Development,  Cin-uit.  and  G<'noration. —  spennatu*  Phc- 
■oineiMi. — The  Paludal  Kndojrcns  a  Class  intcrmctliate  between  Kndo^ons  and  Fxo- 
8«i»*.— The  Vertel)ral  Type  of  the  Cranium  a  Quinary  one.  —  Kxiremitics  of  the  Skele- 
**>•>  trpic'ally  Ave. —  Anatomical  Distinction  of  Vegetable  Structure,  etc.    By  T.  ('.  IIU- 

The  Quelxec  (iroup  in  Northern  New  Hampshire. — The  Supposed  Tria^^sic  F^oot- 
»*rk«i  in  Kan-as.    By  (\  fl.  Hitchcock. 
•[wiher  Notice  of  Experiments  on  Snow  and  Ice  at  a  Temperature  below  :tt*  F.    By 

i»l»rler>»  as  extensive  and  constant  geologic  Agencies.  —  Points  in  the  (Jeology  of 
fltt<Uon  River. —  Brief  Remarks  on  the  Botany,  Metei)r<»Iogy,  ami  (ieologj-  of  Mount 
**p»fleld,  Vermont. —  Habits  and  Peculiarities  of  Plants  in'  .Snuih-easlern  New  York 
^i  Vicinity.  —  Movements  in  Stralilie<l  Rocks  since  the  (ilacial  Epoch.  Bv  Janus 
^Pttt. 

*^GoM  in  the  Lanrentian  Rocks  of  Canada.  —  On  the  <Jold  Region  of  Nova  Scotia. — 
■*■**>*  rp|»er  .'^ilnrian  and  Devonian  Rocks  of  Ohio.  — On  Some  Points  in  the  (ieology 
*«  Vermont.     By  T.  S.  Hunt. 

J^mrce  of  MuHciilar  Power.  —  Relations  of  the  Metamorpho.Mes  of  the  Pho.«<phates  to 
'*»»teand  Repair.  —  Flu«»rine  a  Constituent  of  the  Brain.     By  E.  X.  Horsjhrd. 

^Jperflcial  Geology  of  the  Lake  Shore  near  Chicago.     P.y  ./'.  S.  .If  well. 

sketch  of  the  To|K)graphy,  Geology,  and  Antiquities  of  the  Caucasus.    Bv  F.  Von 

T««  Perio«lic  Law  in  the  Failure  of  Harvests  and  Inundations,  with  Suggestions  as  to 
"«r Insurance.    Bv  George  A.  Leakin. 
^Uie  I.^aves  of  Coniferous  Plants.    By  Thomiis  Mtthan. 
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Blbllogrmphy  of  Bntomology  la  the  United  States  and  Canada*  sfawe  Ml.  ^  Mi  A 
MorrU. 

The  Darwinian  Theorr  of  I>eTeIopnicnt.   By  ChnrUt  Monm. 

DeM'.riptlim  of  a  New  Specie*  or  J'rotichuUei  finom  the  Pot«dam  Sandatoiie  oTXnr  Ti^ 
—Notice  ui'ttome  New  Venebrate  tteniaint  from  the  Tertiary  of  Kew  Jencjr.— Oa  gf 
Pretervatiiin  of  Color  in  VomUs  flrom  PalaKicoio  Konnationa.   By  O.  C.  Munk, 

Jiiyradona  of  the  Indian  Family.    By  L.  H,  Uorffan. 

On  Tvro  New  if08«ll  Treo»,  tho  oldcwt  Icnown,  found  by  Rot.  H.  Henor,  In  ttaDiii^ 
nian  Roelcaof  Ohio.— On  the  PhyMcal  Ueoirraiibv  of  the  Continent  ol  Korth  AhSb 
during  the  UiffBrent  Geoloirical  Periods.— On  the  Transponation  of  tho  Mslrriahha 
Ing  the  Carboulfbrons  Conglumerate«.— On  the  Snrfaco  Geology  of  the  Bailn  tf  fti 
Great  Lake*  and  the  Upper  Misslit^ippl  Valley.    By  J.  S.  Xewberrm. 

On  the  An*hKologlcaf  Value  ofCertabi  Anciont  Beads.    By  L.  a.  Otmtiml, 

The  Habitable  Features  of  the  North  Amonean  Continental  Platean  near  the  UM«f 
S5*  Parallel  North  Latitude;  containing  a  Genctral  Summary  of  CoDciushma 


fttMn  a  Reriew  of  its  Aboriginal  Population  and  Natural  Features.   By  €\  C  /^ny. 
On  the  Structure  and  Aqueous  Origin  of  Guld«b«*aring  Mineral  Veins.— On  IbiOBa 
rence  of  the  Mastodon  In  the  Deep-lying  Gold  Placers  of  California.   By  "    ' 


Law  of  the  Earth.— New  Geological  Study.   By  P.  E.  TraH*mr, 
Phases  of  Ghicial  Action  In  Maine  at  the  Close  of  the  Drift  Period.    By  K.  T.  Ihsk 
The  Distortions  of  Pebbles  In  Conglomerate  at  Ranglcy.  Maine.    By  u.  X.  F«nl 
On  the  Old  Lake  Beds  of  the  Prairie  Region.    By  S.  J.  WaUact, 
On  the  Stratigraphical  Relations  of  the  Fossil  Horse  In  the  United  Stales.— AMm 
of  the  Geologfoal  KTidences  of  Man*s  Antiquity  m  the  United  States.   Br  CMa 

On  the  Progress  and  Present  Condition  of  the  Geological  Surrey  of  CalHbniL— m 
Fossil  Human  Skull  of  Calaveras  County,  California.  Some 'Points  In  the  SnrtMfiMfr 
My  of  the  Western  Side  of  the  American  Contment. — The  Yosenute  Valley.  %X  A 

Geological  Age  and  EqniTalents  of  the  Marshall  Group.  Part  I,  StrattgrapUMlte 
slderations:  Part II,  Pafaontological  ConHidcnitions.- On  the  Secular  BecamMitf 
Identical  Petrosenetic  Conditions.— Exhibition  of  a  New  Geologieal  Chail^U^ 
bition  of  a  New  Label  Holder  for  Zoological  Specimens.— On  some  Points  InGMk^ 
cal  Nomenclature.    By  A.  WiwAelL 

Geo«ieti.— Modem  DiscoTerles  In  Palestine.    By  IF.  IT.  WUtiamt. 

Announcement  of  ttie  Discoverv  of  Cretaceous  Rocks  In  Guthrie  Connty,  Ie«!k*l» 
marks  upon  the  Bed-qiiartxite  Boulders  and  their  Original  Ledges  in  mv  li  iMl^ 
wetttem  Iowa,  Eastern  Dakota,  and  South- western  Minnesota.    By  C  A.  IfMhL 

Fuel  Roi^urces  of  Illinois.  —  Fossil  Fishes.  In&ecu,  Crustacea,  ete.,  of  the  Cad] 
nroM  of  Gmnfty  County,  Illinois.    By  A.  H.  Wortken. 

On  Certain  Physical  Features  of  the  MiitslsHlppi  River.    By  O.  K.  Warrem. 

Supjileinentary  Notes  on  GoM-Gcncsls.  —  Some  New  Facts  and  Viewo  t 
Ahiiiiiniim. — Upon  the  Animonoosac  Gold  Field  in  New  Hampshire.— Sladiet€ftti 
Red  .S.nnd  Stones  of  tho  Atlantic  ^^lopel4,  and  their  enclosed  Igneous  Masies.— Son 
upon  the  Palizotrochia.    By  Henry  Wurtz. 

Col.  Whittli-:sey  gave  the  following  data  reganling  the  Antiqaityof 
Man  in  the  United  States.  1.  Keftisc  shell-heaps  of  the  .Atlantic  Cottt, 
from  Nova  Scotia  to  Florida.  Age  not  determined,  but  not  very  great  1 
Flint  arrow-heads  beneath  Mr.  Koch*8  skeleton  of  the  mastodon  In  i  pMt 
layer,  covered  by  alluvium  fifteen  feet  deep,  at  Ponime  de  Terre  RItw, 
Missouri.  3.  A  flint  knife  at  Grlnnel  Leads,  Kansas,  found  by  P.  A.  Scott, 
at  a  depth  of  fourteen  feet,  In  gravel  and  clay.  4.  Three  human  jikrie- 
tons  of  Indians,  in  a  shelter  cave  at  Elgin,  Oliio ;  estimated  age  twotboi- 
sand  years.  5.  A  log  worn  by  the  feet  of  man,  probably  Indians,  hi  tk 
muck  bed  at  High  Rock  Spring,  Saratoga  Springs,  N.  Y..  at  a  depth  of 
nine  feet  beneath  the  cone,  estimated  by  Dr.  Grler  to  be  4,S40  years  oU. 
C.  Copper  spear-heads  and  other  implements  with  human  skeletons, ap- 
parently of  the  mound  builders,  at  a  depth  of  fourteen  feet,  at  BrockriDei 
Canada;  found  by  Dr.  J.  Reynolds.  7.  Several  human  skeletons  fai  a 
cave  near  Louisville,  Ky.,  with  stone  and  flint  implements;  by  J.  5. 
Scowden.  8.  Pottery  found  by  Dr.  Holmes,  associated  with  remains  of 
the  mastodon  and  megatherium,  at  Charleston,  S.  C.  9.  A  human  Jsv, 
teeth,  and  other  bones,  in  quartcmary  conglomerate  at  Florida,  estlMlnl 
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Ai^Hlx  w  W.fM)  jfurs.     10,  Flrt'-lieiirthH,  rbum)  by  C.  Wliltlkscy,  In 

'  ancient   nllnvliim  of  Iho  Olilo.  nt  I'ort^iiicititli.  Ohio,  nt  a  dupth  of 

Fnly  ftrvt,  ftn<l  twui-ntb  ili«  workH  of  i.be  mouml  hulldere.    1 1.  t<k('l«toii8 

ItHllaiw,  itporU'cl  liy  Dr.  Dowlvr,  of  New  Urii'iiiis,  nt  a  di^pcbctf  sixteen 

In  llic  alluvluin,  cstlmati-it  hy  him  nt  .'n.DUO  ycurs :  liy  oUits  n»  Ion 

IK.ODO.     le.  FurtloD  of  a  pi-lvio  botiv  orinnn.at  NatchcE.  MI's..  UKHotia- 

wltii  the  mai'iiKlon,  niv)cnloiiynx,  mid  horse,  supimsrd  t<i  be  In  the 

K,  imc  of  (loubinil  nathiirlty.    13.  Iliininn  sbuJI  and  oihvr  relics,  Cnla- 

a  ctHiiily,  (_'a1irr>rulu,  at  a  ilppth  nf  I  jO  Tvvt  In  Miperlldttl  lUHti-rlals. 

vbdng  K"U ;  n-'portwl  l>y  Profi-psor  J.  P.  Whtiney. 

In  tlie  ittsciiiialoti  on  ibir  Antiquity  of  Man,  Mr.  J.  W.  Fosn^n  assigned 

aorlunt  runivlniis  to  ttie  itronEc  ngp.  atirlliutiiiji  to  Ilivui  n  t'oiiimer> 

luiervounie  wlili  ftjTcl^i  IuuiIb;  ropptT  1  n  strain  en  t!^  bnrlng:  bcpii  dls- 

rrwl  wlilHi  mny  have  c.om<r  ftom  tlic  Copper  Mines  of  Lnke  Suiwirinr, 

uf  mica,  wlilcli  may  havt  been  brought  rrani  Now  Kii;:lnnd.    tlt^  hIho 

itloncd  Ibut  tJio  monnd  builders  wove  cloth  spun  with  an  unltbrm 

nad,  and  ntiven  wllli  a  worp  nnd  woof. 

Profesaur  W.l'.  BuiKH  stali'd  that  llie  evidences  of  an  ancient  race  were 

qnent  In  Callftimtn.    The  miuen  In  sluicing  the  beds  of  the  ancient 

rams  Onri   rrenuently  apcor  and  nrrow-heods  of  stone,  which  tcstliy  (o 

t  akiU  of  Iiuuiuuily.  as  well  as  that  lliey  are  not  the  work  of  a  race  now 

onn.   Among  the  first  of  these  evidences  discovered,  were  some  hunian 

liar  t)vth  aaactclnted  Willi  i:o1d  in  the  stratiim  of  aurilVrnuH  drift,  at  a 

ipth  of  flfteen  or  twenty  IVci.    He  did  not  see  these  In  tlieir  pltice.  but 

tlld  iiot  doubt  the  truth  of  their  bving  so  ftiund.     Implements  of  stoiiti, 

>,  »n  ftund  from  time  to  lime  In  the  gold  drin,  and  within  two  or  lliree 

•ra  boiim  ofu  Hkull  itself  bad  been  so  fotind.    Two  years  since  one  side 

D*  oTa  vkull  was  tbund.    It  was  taken  from  the  end  of  a  tnnnci  running 

O  ImndH^  n^cl  iDto  the  »ldc  nf  n  mnnnialn.     The  fragment  wan  fresh  In 

peuvDce  and  uncbangcd  by  any  solution;  the  anrfuce  was  bright,  tlie 

nnra  wnm  ronml  and  closely  Oiled  with  gravel  and  fViiginentK  ofnTtnc- 

•.Mich  as  were  to  bo   found  In  the  gold   drift.     The  conviction  was 

«Ht  npon  bim.  by  nii  eiaiulnstlon.  that  It  was  really  a  portion  of  a 

itl.  ofi  It  was  said,  and  that  It  bad  for  ages,  perhaps,  rolled  In  the  drift. 

MB  tmptemunls  are  found  lu  various  parts  of  the  Slate,  but  iriore  tte- 

tntly  In  the  central  portions,  and  more  eBp«'Cially  In   the   region  of 

lombla,  Bonora.  and  alonw  the  Table  Momilnln,  the  two  latter  fUndsh- 

(  the  Bner  specimen*.     In   close   assoclall  n  with  these  remains  are 

■Ul  rclica  of  the  mastodon  and  the  tapir.     The  Tabic   Mountain   he 

HtrfbMl  Ity  dlagniiu.    Whereon  the  monntaln  now  stands  was  a  valley, 

wmed  hy  a  river.    Ilere  ages  since  there  commenced  a  deposit  of 

MB,  with  gold,  pebbles,  mud,  and  snnd.     Volcanlr  action  had  enerusl^d 

B«  wtUi  a»bi'N  and  ai  ioKt  all  bad  been  covered  with  the  lava.    As  the 

OHed  up,  the  water  of  the  river  cut  on  each  side  of  the  ncciimn- 

[  maas  a  eliaiinel.  commencing  ut  the  base  of  the  dr^posit  of  lava.     Xn 

It  washed  lt»  way  nutil   now  tlie  Table  Mouutnln  stauds  erect,  and 


two  valleys  arc  rormcd.  one  on  elilier  eiiilc.  This  nmutitaln  ntvnd 
lu  flat  euRimU  for  miles,  Its  surfUuu  edge  iiaiug  n  bulil  binlT  of  liloi 
twariug  rovk,  witli  tittle  or  no  wgctatian  upon  Us  pinnc.  1'liv  Uilctaaitf 
of  the  entire  (lupusli  avoni)^d  from  one  tu  two  liunUri'd  feet,  tbe  tir%ti 
of  tbe  lava  abiive  the  bed  of  tho  nuwljr-fomtird  vallcya  being  rruni  tmt 
thousand  to  Iin«en  hundred  ftct.  Thv  miner,  seeking  the  aorirHT-ntfe 
puslt,  huvlu^,  by  slukiQg  shafts,  nacortalnod  thi'  greatvst  •Xvyth  nfi^ 
whole  deposit,  tunnels  fruin  the  side  of  tho  TiUli.-y,  and  iJiU  pmct**  hu 
brought  to  light  teeth  of  extinct  mammalia  as  well  an  ri-ll<«  of  liaDiUM. 
He  i»bihitcd  lithographs  to  show  the  usture  of  some  of  these  liM  ipnta 
of  relics.  Among  them  were  two  sioue  ol^ects  which  he  eupixncil  tu  be 
shovels  used  in  cooking,  by  pluclng  them  upon  or  into  tbe  bumlD^lMl; 
a  mortar  or  dish,  some  lustraments  resembling  plummets,  and  wtfitl 
spear-hends. 

Professor  E.  D.  Ciipb  rend  a  paper  on  a  new  aud  glKontlc  Sva-8uuln 
(Elarnwtaumt  platunrtit)  from  tbe  Cretaceous  funnatluo  of  Central  Kih 
BUS.  Prcllmtiiary  to  It  be  stated  tbat  one  hundred  cpcclcs  of  liorth  Ann- 
Icon  extinct  reptiles  and  hntraehlans  were  known  lo  Mm,  of  whkh  nam 
twenty  were  yet  DDpublished.  lie  gave  a  synopHls  uf  the  eiiarai^ien  rf 
the  Diiiotaaria,  showing  their  nearer  ufllnlly  to  the  birds  tiiiui  that  pt- 
seated  by  the  Ptcrodoctyles,  In  the  structure  of  the  pelvis,  the  l|)ila.  niwlt. 
tarsus,  etc  He  alluded  to  tbe  great  number  of  eitttnci  torIult>es  uf  tte 
New  Jersey  Green  Sand,  and  to  the  first  fOssll  serpent  from  this  couairr, 
tbe  Fataopkis  iUtorfilis  of  the  Eocene  Tertiary  fornintlon  of  New  Jtrwj, 

Professor  T.  S.  Uvnt  remarked  that  the  borings  for  oil  lu  tJie  sooA- 
western  Ontario  region,  had  enabled  the  Canadian  Cteologlcnl  SurrrrN 
measure  the  thickness  of  these  forniations.  A  layer  of  txiek-*Hlt,  ftinf 
feet  thick,  had  been  discovered  In  the  Lower  Devonian  rocks,  and  ilw  i 
deposit  of  gypsom.  This  shows  a  eondllion  of  very  slight  prcdplUIU 
of  moisture,  and  of  very  great  evaporation  at  that  time.  The  petrolMa 
was  thought  to  orlgluate  lu  the  Lower  Devonian  Univstoues.  The  Inrk^ 
show  that  the  south-west  portions  of  Lakes  Krle  and  St.  Clslr  ha*r  ben 
excavated  ft«m  the  Quaternary  formation. 

Dr.  C.  A-  WniTE  announced  the  discovery  of  sandstones  and  eoo^hnu- 
rates  of  the  Dakota  group  of  Cretaceous  rocks  In  Gutlirle  county,  Iom, 
one  locality  belug  forty  miles  west  of  the  city  of  DcsMolnes.  AUn.dMt 
he  bod  traced,  step  by  step,  the  red  (lUHrizltc  boulders  proniihtly  «eali»nd 
lu  the  drin  of  Western  lows,  to  their  original  ledges  of  red  vnantiltll 
North-western  Iowa,  Eastern  Dakota,  and  SonUi-wcsteni  MlnnvMita.  Tkh 
i[iiartxUe  Is  the  same  rock  whleJi  causes  the  Stoiix  Falls  of  the  Wg  l^lm 
River,  anil  the  same  which  encloses  tbe  layer  of  red  plpesloue  lu  liwft- 
western  MtnnesoU. 

Prof.  P.  A.  CitADHOVRKE  slated  in  regard  lo  tho  ElRict  of  Ataimiiba* 
Changes  on  the  Bru|)tlons  of  the  Great  Geyser  of  Iceland,  thai  S>  >- 
Hooker,  who  visited  Iceland  In  ISOO,  mentions  that  enipi 
Geyser  most  frequently  occurred  In  fair  weallicr,  Jiiid  this  i*  the  • 
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now  given  by  those  who  live  near  the  geyser.  Eruptions  do  not  occur  until 
the  water  in  the  bottom  of  the  geyser-pi|>e  is  26G^  F.,  as  shown  by  Bun- 
sen's  observations.  The  time  talcen  to  raise  the  water  in  the  pipe  to 
266^  F.  will  evidently  depend  upon  the  quantity  of  water  poured  in  a 
given  time  through  the  Assures  that  feed  the  pipe.  As  the  water  is  sup- 
plied by  the  hills  near  the  geysers,  a  fall  of  rain  readily  affects  the  quan- 
tity of  water  flowing  through  the  pipe.  The  greater  the  quantity,  the 
greater  will  be  the  time  between  the  eruptions.  If  the  quantity  of  cold 
water  poured  into  the  pipe  were  so  great  that  the  bottom  of  tlie  pipe 
could.never  rise  to  a  temperature  of  206°  F.,  there  could  be  no  eruptions. 
It  Is  fh)m  the  enlarging  of  the  water  channels  by  earthquakes,  so  as  to 
poar  in  more  water,  that  some  geysers  that  were  formerly  active  have 
now  become  quiet. 

In  discussing  the  remarks  of  Mr.  Rrsn  Emery  **0n  the  Boulder-fleld  in 
Cedar  County,  Iowa,"  Dr.  C.  A.  White  and  Professor  Wixciifll  stated 
that  there  were  some  evidences  of  a  northward  distribution  of  boulders  in 
Iowa  and  Michigan. 

Col.  J.  W.  FosTEu  alluded  to  the  large  size  of  the  Castoroidesj  or  fossil 
beaver,  adopting  the  view  of  Professor  E.  D.  Cope,  that  it  must  have  been 
nearly  as  large  as  the  grizzly  bear. 

Col.  C.  Whittlesey  enumerated  the  localities  and  geological  age  of  the 
deposits  in  which  remains  of  the  horse  had  been  found.  Professor  E.  D 
Cope  insisted  that  though  no  difference  had  been  discovered  between  the 
teeth  of  the  living  and  fossil  species  of  horse,  yet  they  may  be,  and  prob- 
ably were,  of  entirely  different  sjjecies ;  the  living  species  having  been  in- 
troduced by  Europeans. 

Mr.  T.  Mekiian  thus  summed  up  the  results  of  his  studies  on  the  Leaves 
of  Conifers.  The  true  leaves  of  Conifera?  are  usually  adnate  with  the 
branches.  Adnation  is  in  proportion  to  vijror  in  the  genus,  species,  or 
in  the  individuals  of  the  same  species,  or  branches  of  the  sanje  individ- 
uals. Mauy  so  called  distinct  species  of  Conifera'  are  the  «iame ;  but  in 
various  states  of  adnation. 

We  shall  conclude  our  notices  of  the  papers  rend  in  the  next  number. 

The  next  meeting  of  the  Association  will  be  held  in  Salkm,  Mass.,  com- 
mencing on  Wednesday,  August  18,  18G9.  The  following  are  the  Otticers 
for  next  year:  Col.  J.  W.  Foster,  Chicago,  Preshlent;  Prof.  Ogden  N. 
Rood.  New  York,  Vice  Prcsidfitt ;  Prof.  JosKrii  Lovkhin(J,  Permnncut 
ii*^rftary ;  Prof.  O.  C.  Mahsii,  New  Haven,  General  Secretary ;  Prof.  A. 
L.  Elwyx,  Philadelpliia,  Treasurer. 

Academy  of  Natural  Sciences,  CnnchoUujicnl  Sectinn.  —  PhUaihl- 
pkia.JnlyZ,  180M.— Mr.  Wm.  M.  Gabh  called  attention  to  the  variation 
in  type  that  takes  place  in  genera  during  successive  geological  periods. 
He  remarked  that  when  a  genus  attains  a  stronij  numerical  development 
In  species  in  any  one  age,  those  species  belonirlng  to  other  periods,  es- 
pecially those  most  removed  from  the  chronological  centre  of  develop- 
ment, so   to  speak,  are  usually  more  or  less  aberrant  from  the  average 
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typical  form  of  the  genus.  This  Is  so  marked,  that  the  cxperlcDCiil  pa. 
la'ontologist  can  often  recognize  the  geological  ago  of  a  gn>up  of  foMiii 
by  their /<7riVj»,  as  it  is  termed,  i.e.  their  general  appearance.  Nor  isthli 
peculiarity  confined  to  the  st  rat  {graphical  range  of  genera;  it  applies  abo 
to  their  geographical  distribution,  as  every  working  natoralbt  knows  and 
practically  admits  constantly  in  his  studies. 

Mr.  Roberts  exhibited  flne  specimens  of -4noJonM.ffMr/rtf/7/«  Dllw.,  asd 
A.  implicata  Say,  collected  in  the  vicinity  of  Philadelphia,  notetl  for  tbfir 
enormous  size  as  well  as  for  their  numerous  deformities,  caused  undoobl- 
edly  J)y  some  peculiarity  of  tlieir  locality.  Out  of  a  large  number  of  Kperi. 
mens  of  the  genus  obtained,  but  one  specimen  oC  An(f<Utnfa  TryfiuUhct 
was  found,  showing  its  great  rarity  in  the  vicinity  of  the  original  localitj. 

Boston*  Socikty  of  Natural  IIistoky.  Feb.  20,  18r»8. — The  Secre- 
tary read  a  letter  from  Dr.  Liucecum,  of  Texas,  descril)ing  the  rarasn 
of  the  grasshoppers  in  that  State.  Last  spring  the  young  hatched  fh>m 
the  egg  in  the  early  days  of  March ;  by  the  middle  of  the  month  they  had 
destroyed  half  the  vegetation,  altliough  the  insects  were  wingless  and 
not  larger  than  house-flies.  The  first  winged  specimens  were  seen  hi*^ 
in  the  air  at  about  three  o'clock  in  tlie  afternoon ;  as  a  light  northerly 
breeze  sprang  up,  millions  came  whirling  down  to  the  earth,  covering  the 
ground  in  an  hour,  and  destroying  every  green  thing  with  avidity.  Dorio); 
the  night  they  were  quiet,  but  at  daybreak  commenced  to  eat,  and  con- 
tinued until  ten  in  the  morning,  wlien  they  all  flew  southward.  At  about 
three  o'clock  in  the  afternoon  of  the  same  day  another  swann  arrlve<l,tcn 
limes  as  numerous  as  the  llrst;  these  airain  look  fllirht  the  followiii^jday: 
and  tluis  they  continued,  coming  and  going,  day  aHtr  day,  devouring:  thf 
foliage  and  depositing  their  eggs.  At  lirst  tliey  M'leetec I  bare  spots  fur 
tlii*^  purpose,  but  Iliially  tlie  wiiole  surface  of  the  earth  was  so  broken  up 
by  their  l)orings,  that  every  ineh  of  ground  eoutainrd  several  ])atciieh  of 
egirs.     Tliis  visitation  was  sjireatl  over  many  hundreds  of  miles. 

Mr.  S.  H.  Scudder  exhil)ited  two  fossil  insects  from  tlie  c«»al-inea>urcs. 
One  was  tlie  broken  w'luix  of  a  gigantic  lace-winged  fly,  obtained  at  M«>r- 
ris,  Illinois;  the  other  an  imperfect  leg  of  a  cricket,  and  a  very  >mall 
fraiiuient  of  its  wing  from  Northern  Ohio.  The  peculiarity  of  thr  W'z 
consisted  in  its  having  severid  prominences  on  the  tibia,  wliile  the  ffinur 
was  sino()th;  the  reverse  is  invariably  the  ease  among  the  livini:  ty|K->. 

A)n'i/  \'>.  —  The  President  gave  sonic?  results  which  he  had  renrlinl  in 
comparing  a  series  of  crania  of  wandering  Tsuktshi  from  the  Asiatic  hiiW 
of  IJehriiiir's  straits  with  those  of  Es(|uimaux  and  of  Indians  from  Alaska. 
Puiret's  Sound,  and  CaUlornia.  The  crania  of  the  Tsuktshi  were  colliciiti 
for  the  Smithsonian  Institution  by  Mr.  William  II.  Dall,  a  zealous  natu- 
ralist attached  to  the  exploring  expedition  under  the  direction  of  the 
"Western  riiion  Telegraj)!!  C'oiiipany.  It  ap]>e:irs  that  the  <Tania  ef  tht 
Tsuktshi  and  Ks<|uiniaux,  which  closely  resenihle  each  other  in  tluir 
stroni^ly  marked  Monirolian  features,  diflVr  materially  both  from  th«' 
crania  of  the  other  races  and  from  those  of  the  Indians  of  Alaska.  wLo 
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live  in  such  close  proxinrtty  to  them.  These  comparisons  sustain  tlie 
Tlew  that  the  Esquimaux  and  Tsuktshi  had  a  common  ori*j:in,  and  tJie 
easy  communication  between  the  Asiatic  and  American  Continents  ren- 
ders it  all  the  more  probable;  a  recent  map,  published  by  the  Coast  Sur- 
vey, shows  that  the  breadth  of  tlie  straits  at  one  point  is  less  tlian  fifty 
miles,  while  the  Diomede  islands  Airnish  a  convenient  resting-place  mid- 
way between  tliem. 

Dr.  C.  T.  Jaclvson  called  the  attention  of  the  Society  to  some  of  the 
modem  methoils  for  the  preservation  of  wood.  Mr.  W.  T.  Bri^liam 
stated  that  foreign  vessels  entering  the  ports  of  China  were  attacked  to  a 
fHghtl\il  degree  by  the  teredo,  while  Chinese  boats,  although  often  made 
of  the  same  wood,  escaped.  After  vainly  endeavoring  to  ascertain  what 
preventive  was  used  by  the  Chinese,  he  discovered  the  natives  sprinkling 
tar  on  a  Are  beneath  a  vessel,  and  perceived  a  strong  smell  of  creosote. 

The  Dana  Natural  IIistouy  Societiks.  — Seeing  a  small  notice  of 
some  of  the  Dana  Natural  History  Societies  in  your  June  number,  I  send 
you  a  brief  account  of  the  history  of  this  organization.  The  chief  object 
of  this  Society  is  to  awakeu  and  extend  among  the  people  generally,  and 
especially  among  the  women  of  our  country,  a  greater  love  for  the  study 
of  nature.  The  first  Chapter  with  the  name  of  the  Dana  Natural  History 
Society  was  organized  about  a  year  ago,  in  Kipley  Female  College,  Poult- 
ney,  Vt.,  and  since  that  time  eighteen  additional  Chapters  have  been  or- 
ganized in  different  parts  of  the  country.  The  following  is  a  list  of  the 
various  Chapters  of  the  Dana  Natural  History  Society,  and  their  Corre- 
sponding Secretaries : 

1.  Ripluy  Chapter.    Miss  L.  A.  Plympton,  Corresp«mUliig  St'cretary,  PouUncy,  Vt. 

S.  Evaustoii  Chapter.    Mi<:s  Fannie  h'tont,  Curri'spfindhig  Secretnry,  EvnnMon,  Illinois. 

3.  Rockford  Chapter.  Miss  Ellen  It.  Shepherd,  Corresponding  Becretar>',  Rockford  Semi- 
nary, Rockrord,  III. 

4.  Troy  Chapter.  Miss  Myra  Grlswold,  Corresponding  Secretary,  Wlllard  Seminary,  Troy, 
N.Y. 

5.  Groenwootl  Cliapter.  Miss  Mary  E.  Cobb,  Corresponding  Si'cretary,  Greenwood  Sen:I- 
nary.  West  BrattlclMro,  Vt. 

6.  Tllden  Cliapter.  Miss  Augusta  Robinson,  Corresi)onding  Secretary,  Tllden  Semlnarj', 
West  T^ebanon,  N.  11. 

7.  Maplewood  Chapter.  Miss  Annie  M.  Bottom,  Correi:iM)nding  S4K:retary,  Muplewood  In- 
stltDte,  Pittsfleld,  Mass. 

8.  Rari tail  Chapter.  Miss  L.  B.  Wliite,  Corresi^ndhig  Secretary,  Matawan,  Monmouth 
County.  N.  J. 

9.  Tappan  Zee  Chapter.  Miss  Louisa  B.  Ilendrlkse,  Corresponding  S^-cretary,  Rt»ekland 
Female  Institute,  Nyack,  N.  Y. 

10.  CIdcago  Chapter.  Miss  Alice  Walbrldge,  Corresponding  Secretarj'*  Dear»)om  Seminary, 
Clilcago.  III. 

11.  Hyde  Park  Chapter.  Miss  11.  L.  Daniels,  Corresponding  Secretnry,  Ilydc  Park,  Cook 
County,  III. 

12.  Rockford  Chapter.  Miss  Hat  tic  Telfon,  Corresponding  Secretary,  Miss  £aj^tman*s  Semi- 
nary, Media,  Penn. 

13.  AbtM>ttsford  Place  Clmpter.  Miss  Emma  Judson,  Corresponding  Secretary,  HVH)  Pine 
street.  Pldladelphla. 

14.  Ionic  Chapter.  Miss  J.  C.  Thompson,  Corresponding  Secretary,  (J08  Marshall  street,  Phil- 
adelphia. 

15.  Cnvlcre  Chapter.  Miss  J.  Plndfll,  Corresponding  Secretar>',  Pittsburgh  Female  College 
Pittsburgh,  Pa. 
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16.  Iron  City  Chapter.    MIm  Helen  M.  Wellman,  Corresponding  8ecr«tiuT«  PlttslNinth,  Pft. 

17.  Wlte<Mlng  Clwipter.    MI.hs  l^lzzle  Harbour,  Corrt'Sponding  SccreUr)*,  Wheeling,  We»l  Yt, 
13.  Mount  Hoi  yoke  Chapter.    • ,  Corresponding  Secrelar)*,  Mount  Il<»l}rwke  8»«i- 

Innry,  South  Hadley,  Mass. 

19.  Fort  Edwanls  Chapter.    • ^  Corresponding  Secretar)',  Fort  Edwards  lasU- 

tute.  Fort  Edwanls,  N.  Y. 

The  llaritan  Chapter  gave  an  evening  entertainment  that  was  hfjErfaljr 
appreciated  by  ttic  audience,  and  realized  them  quite  a  handsome  amoant 
for  their  cabinet  and  library.  We  hope,  and  doubt  not,  that  their  eflbrt« 
will  result  in  a  permanent  benefit  to  the  county  and  the  cause  of  scieDcc. 
— Adrian  J.  Ebell. 


-•o*- 


ANSWEUS  TO  CORRESPONDENTS. 

A.  T.,  Brookflcld,  Mo.— Wc  will  Rcnd  you  a  collection  of  Eastern  minerals  and  rock 
epecimenM  in  return  lor  Western  insects,  and  waspb'  and  heva*  nei«tfi,  etc. 

J.  L.  U.,  West  Nottingham,  Md. — The  plant  is  the  Chryxogonum  Virginianum. 

A.  S.  X.,  Cleveland,  <).— The  insect  you  send  is  the  larva  of  a  btlg,  one  of  the  /Vila. 
toma  group  of  the  llcmiptcra. 

H.  J.  R.,  Cazenovia,  N.  Y. — The  insects  were  Afemhracis  hinotata  Say,  a  specin  of 
tree>ho)>i>er.    Eastward  it  is  found  on  Celastrus  acniuiens. 

**A  Subscriber,"  and  several  other  anonymous  friends,  as  "S.  H.,''  *•  X.  Y.  Z..''"X.,» 
etc.  —  Wc  cannot  answer  anonymous  letters. 

G.  W.  R.,  Hartford.  Conn.— The  Caterpillars  rou  sent  are  the  larva?  of  a  f^periMof 
Saw-fly,  which  also  ntincks  the  pear  trees  in  this  vicinity.  As  the  nintun' in-ertluu 
not  appeared,  wc  cannot  yet  give  you  its  name,  but  will  clo  so  if  successi'ul  in  reaiiu 
the  caterpillar.    It  is  not  the  common  Pear-slug. 

C.  A.  S.,  Grand  Itipids,  Mich— The  beetles  (Clptun)  which  yon  found  May  IWi  i« 
the  locust  had  evidently  just  changed  from  the  pupa,  and  the  white  band*  woiild  have 
tumcfl  yellow  on  being  exposed  to  the  sunlignt.  They  fly  about  in  July,  wh«*o  tbtj 
lay  their  eggs. 

F.  L.,  New  York.  — Yon  can  procure  the  publications  of  the  Smithsonian  Inctitutioo 
of  IJ.  We.-tcnnann  &  C'o.,  440  Ilroadway. 

Mrs.  K.  N.  I).,  Chicairo.  —  Many  thanks  for  your  kindness. 

R.  C,  St.  TiOuis.  —  .Mr.  James  Ridings,  518  South  I.'Jth  street,  Philadelphia,  has  Inject 
Pins  for  sale. 

A.  W.  II.,  Ft.  Madison.  —  The  largo  .^potted  of:}:^  in  the  finch'.-*  no-t  wa«  umlnubMlj' 
that  ni'  t!ic  (\»\vbird,  or  Cow  Bla<'kl»i"f|  { yfi>lnthriiH  jtemris),  wliirh  n«'v»*r  biiiM«  a  rn'-t. 
but  <l«'po-it-i  it«<  eyrg^  in  the  iiots  oia  good  many  species  u^^mail  birds.  Ii  h<.'loujr>  to 
the  lainily  of  IWacklMnls  [  Ictcrhhr). 

I).  I*.  W..  (irant.^ville.  —  For  nofico  of  works  on  Taxidermy,  see  Vol.  I.  of  Natik.m- 
TST,  i».  I'^)  an<l  p.  .'{21.  There  is  aNo  Dirertuiwi  dtr  ('nlnrthttf  nud  Pr^'.trrrivq  nirH*.hv 
Mr.  Hol-ler,  with  several  i)lates.  in  the  fourth  voliunc  of  the  Illinois  Si.-ile  Ayrncultiiral 
Transactions,  p.  ."»•>•;.  1.h.V-''.().  This  last  is  the  best  article  for  a  beginner  we  have  ssva 
published  in  this  country. 

.T.  T..  S.,  \Ve>tche«*ter.  —  Formen^urin?  offers,  you  can  ffet  of  any  in.etnimont  m.iker  a 
scale  (iivided  into  inches  and  hundrerith*  of  an  inch.  tt>  which  two  uprijrht  pie<*e->  .irf 
flx<M|.  the  one  at  the  etui  being  soMered  to  the  scale,  and  the  other  movable,  very  'inii- 
lar  to  the  measure  used  by  a  bootmaker  m  taking  the  .'»i/,e  of  a  loot.  liy  placin::  i\w  ers 
again>t  the  upright  piece  at  the  end.  and  moving  the  other  u|>  to  it.  you  will  ?ct  fh-' 
ernrt  >i£e  of  the  ecrg  indicated  on  your  scale.  Or,  you  can  take  a  cfimnion  nilc  an<l  iim* 
two  pie<'es  of  wood  or  card  for  the  upright** ;  or  yoii  can  get  the  size  of  the  eg-.:  by  divhi- 
ers,  and  then  mea-ure  the  distance  on  a  rule. 

II.  J.  McL,,  Centralia,  Kansas. — The  l)ird  you  call  a  "Snipe"  is  the  Loner-billed  Cnr- 
lew,  Xinto  nhis  lnn(firontrU  Wilson.  Found  in  "  the  entire  temperate  reirion-*  of  Nnrth 
Anienca. " /i^i'rJ.  It  is  one  of  the  Snipe  family.  Your  "Orauffe-head"  i^  the  Yo11"T- 
headed  Blackbird,  A'tintfutrrphalus  ictt'roaphnlus  Jiaird,  a  true  Blackbird.  Wo  ^Lall 
print  what  you  write  abont  it. 

Miss  J.  c:.,  Meredith.  — Money  received  and  "Naturalist"  forwarded  as  reqiiestc-i. 
Manv  thanks. 


•  Not  havhisr  elected  Corresponding  Secretaries  when  I  lert  tliora,  I  am  unable  to  give  tbflr 
names  at  pre>ent. 


American  Xatumllst. 


WTMAS  OS  THE  SHll-l--ll«. \T &  O^  TLORt' 


THE 

AMERICAN   NATURALIST. 

Vol.  n. -OCTOBER,  1868. -No.  8. 

ON  the'  fresh-water  shell^heaps  of  the  ST. 

JOHNS   RIVER,  EAST  FLORTOA. 

BY  JEFFRIES  WTMAN,  M.  D. 

The  St.  Johns  River,  on  the  banks  of  which  are  to  be 
seen  the  mounds  described  in  the  following  pages,  has,  in 
several  respects,  a  peculiar  interest.  It  rises  near  the  mid- 
dle of  the  eastern  half  of  the  peninsula  of  Florida,  in  two 
series  of  lakes  and  swamps  of  gi'eat  extent,  one  of  which 
finds  its  outlet  through  the  upper  portion  of  the  main  stream, 
and  the  other  through  the  Oklawaha,  the  largest  of  its  tribu- 
taries. These  waters  are  separated  by  land  scarcely  rising 
above  their  level,  from  another  chain  of  lakes  and  swamps 
which  have  an  outlet  southwards  through  the  Kissimmcc, 
and  thence  into  the  great  lake  of  Okee-Chobee,  which  has  an 
area  of  about  eight  hundred  square  miles.  Other  waters, 
starting  from  the  same  region  as  the  preceding,  but  separated 
from  them  by  a  low  range  of  sand-hills,  are  discharged  west- 
wards into  the  Gulf  of  Mexico,  chiefly  through  the  Withlo^ 
kootchee.  Though  extremely  crooked,  the  general  course 
of  the  St.  Johns  is  somewhat  to  the  west  of  north,  and  in  its 
various  windings  is  supposed  to  traverse  a  distance  of  three 
hundred  miles.  Its  frequent  enlargements,  as  at  Lake  Har- 
ney, Lake  Monroe,  Lake   George,  and  its  great  breadth 

Entered  according  to  Act  of  Congress,  In  the  year  1868,  bv  the  Pbabodt  ACADSMT  OF 
8CIXKCB,  In  the  Clerk's  Office  of  the  District  Court  of  the  Dutrlel  of  Massachusetts. 
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&om  Palutka  to  its  moutli,  almost  jii.^tiry  the  d»iigTUitM 
it  as  a  chain  of  lakes  rathtT  than  u  river.     Flowing 
a  region  wliich  is  nearly  of  a  dead  level,  ita  Htreani  is  ne^;.^ 
sartly  eiuggish. 

There  is  much  dry  and  arabU^  land,  hiit  «o  little  is  %^£j 
raised  above  the  level  of  the  river,  that,  were  it  doprcf^ 
live  or  six  feet,  the  ocean  would  reassert  its  sway  orttr, 
large  part  of  the  eastern  portion  of  the  jieninsula,  leaviW 
only  narrow  ridges  along  the  sea-coast,  and  inland,  hrK 
and  there  low  islands.  As  it  is,  iminenso  tracts  [irc  \ 
water  throughout  the  year,  and  the  whole  an-n  drained 
the  St.  Johns  is  a  combination  of  dry  land,  swamps,  laj 
and  creeks.  Open  prairies,  pine  barrens,  ])almetto  I 
mocks,  mixed  forest  growths,  chapands  of  aaw^painirtto, 
thick  jungles,  and  large  tracts  overgrown  with  tall  reeds  or 
rank  grass  vary  the  surface.  From  the  absence  of  n  eliaogt 
of  level  in  the  land,  tlie  distant  views  on  the  river  arv  ui> 
treniely  monotonous,  while  the  near  ones  are  often  of  frat 
beauty,  l>ecause  of  the  windings  of  the  river,  and  the  «])> 
tropical  vegetation.  The  creeks  and  lagoons,  with  their  rank 
vegebition,  and  also  the  wilder  shores  of  the  river,  Hhullrr 
vast  numbers  of  water  and  shore  birds,  and  also  lountW 
alligators,  water  moccasins,  frogs,  and  other  reptiles. 

Of  animals  suitable  for  the  food  of  man  there  ia  an  slum- 
dance,  as  will  be  seen  farther  on,  so  that  along  the  Ixuilisaf 
the  river  and  its  tributiiries,  himter-Ufe  could  tw  eaitilir  *ii» 
tained.  The  aborigines  were,  however,  planters  an  well  ii 
hunters,  for  the  first  explorers  found  the  Land  largely  till«l, 
and  the  "Indian -old-fields"  which  can  still  bo  traced  !«« 
witness  of  the  fact.  Of  all  the  American  races  none  appfV 
to  have  occupied  a  region  more  nearly  equally  divided  be- 
tween land  and  water,  or  one  which  had  been  more  n«wlj 
lifted  above  the  level  of  the  ocean,  than  natives  of  the  diow 
of  the  St.  Johns.* 
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The  shell-heaps  we  nrc  uow  to  deacrihp  were  viaited  dar- 
■faig  the  months  of  February  and  March,  18fi7,  in  eorapaiiy 
with  Mr.  G.  A.  Pcal)ody,  of  Sslem,  Miiss.,  aod  Mr.  Gooi^o 
E.  Dunscumlifi,  of  Cauatia  West,  to  botli  of  whom  the  writer 

I  largely  indebted  for  aid  in  making  exploratiuus  and  fur 
ralonble  contributions  to  his  collections.  The  heaps  are  dis- 
tibuted  over  a  distance  of  more  than  one  hundred  and  fitly 
piles,  between  Palatka  and  Salt  I^ake.  and  are  nearly  all 
^tuated  on  knolls,  seen  here  and  there  un  the  borders  of  the 
liver,  tltoiigh  a  few  are  built  in  swamps  or  on  dry  land,  at 
ome  distance  from  it.  They  are  composed  almost  exclu- 
ively  of  one  or  more  of  the  following  sj>ecies  of  sliellB, 
lamely,  AmpuUana  d^pressa  of  Say,  Paludina  mvililhietiln 
»y,  and  ITnio  Buckleyi  Len,  Besides  these,  a  species  of 
lletania  and  a  few  Helices  are  found,  but  they,  as  well  as  a 
BW  marine  shells,  muiit  be  considered  as  accidentally  pres- 
ut.     The  mounds  vary  much  in  size,  from  eirciihir  heaps 

t*cn  to  twenty  feet  in  diameter,  and  a  few  inches  high,  to 

ridges  several  hundred   feet   in   length,  and  having  a 

[eight  from  a  few  inches  to  four  or  five,  and  in  Bome  eases 

I  fifteen  feet.  They  are  generally  overgrown  with  oaks, 
oaples,  palmettos,  bays,  magnolias  occasionally,  and  other 
breat  trees,  and  not  unfrequently  with  groves  of  the  wild 

nuge.     The  last,  bearing  a  fruit  both  bitter  and  sour,  has 

ten  enpposfld  to  be  indigenous ;  but  it  would  appear  from 
he  researches  of  Mr.  G.  K.  Fairbanks,  a  gentleman  ihttr- 
lUgbly  versed  in  the  history  of  the  peninsula,  that  they 
pere  introduced  by  the  Spaniards."     We  personally  visited 

lore  than  twenty-five  of  these  heaps,  but  only  a  few  of  them 


lliaK,  U.S.A.  Aiiiciicnn  Journal  or^donco,  V'uL  XXXV,  p.  IT.  To  Uioic  ivhu  irtsb 
h  UitradacllaD  to.  uid  aditnetiir,  Uio  Uleranirc  pcnalulng  lu  the  whole  SUte.  the  cx- 
UlMli  work,  .TotM  «n  Ihf  FhirIMm  Ptainuilii,  bj  Daniel  G.  BrlnMn,  A-  B.,  Phil>- 

jilllk.  IHW.  la  luTnlnrtlile.   Tblt  work  tleo  coulAlas  nn  nocoiinl  oS  the  ■ulhor'Knrn 

Mtl^UkiDB  of  Uifl  elMll>llaa|»  of  UieBea.ciwil. 

Kt.  Ffeirbnnlia  hut  obBorvocI  thai  Uioj  nro  oanflnoa  to  the  l»"t  Diui)ijlng-pl»cp»  on  Ujb 

ir,  uut  II  doea  iiot  npiioiir  that  Ibef  are  ilencribecl  or  rcnurod  lo  In  aii;  of  tliD  S|iin- 
itareoord«>  which  It  la  riresamiKllhei'irDnld  bare  tiwn.  had  UiuSpanlBRliiruundlliani 
ksN,  (iBoe  they  co  partiaulai-ly  mentlOD  atbei  frulu.  Tbor  »k  probably  Uie  8«t|II« 
rnugcnuiirnil. 
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will  itG  dpscrihed,  as  they  are  iieiirly  all  eesenrially  aliki-; 
nn  ouiimeration  of  tho  whole  series  will,  however,  bo  giTwi 
at  the  end  of  the  iirticle. 

The  mcpiindii  of  oysUT-sIivlls  on  the  Bea-coftst  of  Flond* 
havu  long  since  attracted  Htteiition  ;  some  of  them  have  bwa 
described  by  Dr.  Bvtnton,  who  has  clearly  Bet  fortb  the 
grounds  for  tlie  cunelusion  that  they  an-  of  hiitnan  oripn.* 
Tile  fresh-water  shell-benpB  have  receivvd  btit.  t^onipttralivelr 
little  notice,  and  have  generally  been  supposed  to  be  oidier 
fliiriatile  or  Iiiciistrinc  deposits,  for  which  any  one  might  «t* 
tainly  be  excused  for  nilstiikiiig  them  at  tirst  glance.  ThU 
they  are  the  works  of  man  the  following  observAtioiifl  an  in- 
tended to  show.  Count  Poitrtalea,  however,  visited  th«  riieH. 
heiips  at  Old  Enterprise,  Luke  Monroe,  in  1)^58,  when  be 
obtiiined  from  among  the  shells  fragments  of  pottery,  iind  i>( 
the  bones  of  unimnls.  lie  haa  not  published  an  newxint  of  hJi 
observations,  but  informs  me  that  ho  came  to  the  coDclnsita 
that  this  mound  was  artilicial. 

The  existence  of  shell-heaps  in  otJier  regions  consiiitiiif; 
of  tho  remains  of  fresh-water  species,  tlioiigb  from  tioivto 
time  noticed,  have  not  been  generiilly  recognized.  The  firrt 
observation  that  we  have  seen  wilb  a'gard  to  tlicm  la  by 
Atwater,  who  described  mounds  of  mussel-shells  on  tii» 
banks  of  the  Muskingum  Ktver,  containing  various  artJclta 
of  himiau  workmanship. f  Dr.  Itrinton,  while  connected  irilfa 
the  Army  of  the  Cumberland  in  the  war  of  the  rebellion,  ob- 
sen'od  mounds  of  museel-sbclls  which  had  served  to  Rnpjily 
food  to  tho  Indians  ;t  and  during  the  lost  year  th«  writer,  ia 
company  with  Mr.  Ralph  Waldo  Emerson,  Mr.  Klljot  Cabot, 
and  others,  examined  a  similar  deposit  on  the  banks  of  ibt 
Concord  River,  in  Massachusetts,  consisting  of  6'nio  comfla- 
natiu,  and  containing  charcoal,  pieces  of  worked  boiie  ud 
flint.j     I  am  also  informed  by  Professor  J.  D.  Whitney,  tkt 


t  ArDhm.lodia  AmenciiDm  VcJ.  I,  y.  aas. 
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chief  of  the  Geological  Survey  of  California,  and  Dr.  William 
H.  Brewer,  botanist  to  the  same  survey,  that  vast  numbers 
of  fresh- water  shell-heaps  exist  there.  Indeed  there  is  an 
abundance  of  evidence  for  the  belief  that  they  are  widely 
scattered  throughout  the  United  States. 

I.    SHELL-HEAPS. 

King  Philip's  Town.  This  place  was  in  a  wild  state  until 
quite  recently,  and  derives  its  name  from  a  Seminole  chief, 
who,  it  is  said,  once  occupied  it.  The  shell-heap,  now  con- 
verted into  an  orange  grove,  is  on  the  left  bank  of  the  river, 
about  a  mile  below  the  outlet  of  Lake  Harney.  Its  situation 
is  favorable  both  for  hunting  and  fishing ;  the  river  is  here 
sixty  or  seventy  yards  wide  ;  opposite  is  the  mouth  of  Deep 
Creek,*  rising  far  to  the  eastward,  and  pouring  into  the  St. 
Johns  an  excellent  quality  of  water ;  to  the  rear  and  west- 
ward are  open  prairies  and  pine  lands,  and  in  the  distance, 
to  the  north,  is  a  large  lake.  The  river  contains  an  abun- 
dance of  fish,  but  generally  of  a  poor  quality,  except  in  the 
month  of  February,  when  vast  numbers  of  shad  pass  on  their 
way  to  Lake  Harney,  two  hundred  miles  from  the  mouth, 
to  spawn.  While  we  were  encamped  here,  the  splashing  of 
the  water  by  shoals  of  these  fish  could  be  heard  at  all  hours, 
from  evening  twilight  to  early  dawn. 

The  shell-mound  is  about  four  himdred  and  fifty  feet  in 
length,  and  from  a  hundred  to  a  hundred  and  twenty  in 
breadth.  It  stretches  at  right  angles  to  the  river,  borders  a 
lagoon  on  the  south,  and  on  the  north  merges  into  cultivated 
fields,  over  which  its  materials  have  become  somewhat  scat- 
tered. Its  greatest  height  is  about  eight  feet.  Fragments 
of  pots  may  be  picked  up  anywhere  on  the  surface,  and,  with 
these,  bones  of  .various  edible  animals.  As  all  such  remains 
may  have  been  deposited  on  the  mound  after  its  completion, 
excavations  were  made  at  many  points  from  a  few  inches  to 

*  There  is  another  creek  of  the  same  name  which  enters  the  St.  Johns  on  the  right 
bank,  between  Pilatka  and  Picolata. 
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sevuriil  fi'i-t  in  depth,  to  ascei-tiiiii   if  similu:  objocta  i 
buried  iu  its  interior.     The  must  iineqiiivocul  eTuloooi 
tliis  iiiouud,  wtiilo  in  the  process  of  formation,  v 
by  tlK^  almriginos,  was  obtjiino<l  from  a  pit  betweeu  fain 
tivc  foot  iu  diameter,  aud  from  five  to  six  fuel  dfcp,  wMk 
was  dug  near  the  centre.     Not  only  wore  fnignivnta  of  pot* 
and  bnnes  found  at  all  depths,  but  at  a  depth  of  three  fi 
the  remains  of  an  old  fireplace  were  nnoovered,  ooni 
of  It  horizontal   layer  of  charcoal,  l)ciieiith  which  wcM 
feetly  calcined  shells,  and  near  these  others  n 
blackened  with  heat.     Still  farther  olf  were  fragmeats  H 
bones  of  deer,  of  birds,  turtle  and  lish,  all  jnBt  its  thoy  i 
naturally  have  been  left  amntid  a  fire,  whero  cookinj 
been  for  some  time  carried  on.     In  addition  to  the  l 
statement  it  may  be  mentioned  as  a  matter  <if  ne^tiv 
deuce,  that  not  a  single  article  was  discovered  wliitll  i 
have  lieen  attributed  to  the  white  man.     Several  exoftVf 
made  in  other  portions  of  the  mound  yielded  similar  r 

Black  Hammock.  One  of  the  largest  shell-heaps  on  1 
St.  Johns  is  to  I>e  seen  here.  It  is  situated  on  the  bafden 
of  A  large  lagoon,  on  tlie  left  bank  of  the  rivvr  just  Rbon 
the  outlet  of  Lake  Jessup,*  and  seven  miles  above  l^a 
Monroe.  Besides  the  principal  dejKisit  of  siiells,  there  in 
two  smaller  ones.  At  the  westerly  end  is  the  tirat,  a  few 
niches  thick,  extending  one  himdred  and  fifty  feet  alenf;  ^ 
shore,  and  some  thirty  or  forty  feet  inhmd.  This  is  wp^ 
rated  fi'om  the  rest  by  a  small  watercourse,  the  outlet  of  x 
morass.  The  shore  then  takes  a  northerly  direcliou  for 
about  two  hundred  feet,  and  consists  entirely  of  iguid;il 
the  point  where  the  shore  again  takes  an  east  and  west  di- 
rection, is  a  second  but  smaller  deposit,  extending  onlys 
few  feet  to  tbe  eastward.  One  himdred  and  eighty  fi-et  from 
the  puiut  just  mentioned    is  a  small  burial-inom.  1.     .  ' 
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little  more  than  a  hundred  feet  from  this  begins  the  largest 
of  the  heaps,  which  measures  about  nine  hundred  feet  in 
length  on  the  river  side,  and  has  a  breadth  varying  from 
one  hundred  to  one  hundred  and  fifty  feet.  It  has  been 
largely  undermined,  and  sections,  in  some  places  from  three 
to  four  feet  in  thickness,  exposed.  It  is  not  improbable 
that  originally  this  and  the  smaller  deposits  were  continuous, 
the  intervening  portion  having  been  washed  away  by  the 
river.  If  this  were  so,  the  mound  could  not  have  been  less 
than  twelve  hundred  feet  in  length.  It  is  intersected  by  a 
small  stream  near  the  centre,  and  is  bordered  by  another 
at  its  easterly  end,  both  outlets  of  small  morasses  in  the  rear 
of  the  mound. 

That  the  Indians  confined  their  encampments,  or,  at  all 
events  their  cooking,  almost  entirely  to  these  mounds,  is 
proved  by  the  fact,  that  fragments  of  pots  were  picked  up 
in  large  numbers  along  the  shore  wherever  the  shells  are 
seen  in  the  bank,  and,  though  careful  search  was  made  for 
them,  not  elsewhere.  To  make  the  evidence  of  the  human 
origin  of  the  whole  deposit  complete,  pits  were  sunk  at  dif- 
ferent points.  One  of  these,  about  four  feet  in  diameter, 
was  dug  entirely  through  the  shells  into  the  sand  beneath, 
which  was  reached  at  the  depth  of  four  feet  and  three  inches. 
Seventy-five  fragments  of  pots  and  six  pieces  of  the  bones  of 
the  deer,  thirteen  of  turtles,  and  two  of  the  alligator  were 
thrown  out.  These  were  scattered  through  the  whole  thick- 
ness of  the  shell  deposit,  but  not  a  single  specimen  was 
found  after  the  sand  was  reached.  In  a  second  pit  of  simi- 
lar size,  ninety-seven  pieces  of  pots,  six  fragments  of  the 
bones  of  the  deer,  eleven  of  the  turtle,  and  nine  of  the  alli- 
gator were  found.  The  shells  found  here  are  chiefly  Palu- 
dinas,  though  Unios  and  AmpuUarias  are  met  with. 

Old  Enterprise  is  situated  on  the  north-eastern  shore  of 
Lake  Monroe,  and  forms  a  distinct  bluff  consisting  entirely 
of  shells.  It  has  a  front  of  about  one  hundred  and  sixty 
feet  on  the  water  side,  and  at  the  western  end  rises  some- 
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wliat  a>>niptly  to  the  height  of  fifteen  feet  above  the  lake ;  mi 
tht!  top  is  a  [ilatcau,  on  which  formerly  stood  a  hold  uiil 
several  out-buildinga,  and  to  the  eastward  tlic  surfnct;  falls  off 
by  a  ^adual  elope.  On  this  eide  there  is  an  extcnsiTu 
swamp,  separated  from  the  lake  by  a  boacb-wall  oF  sbelb, 
consixting  of  the  same  species  as  those  found  in  the  Itloir. 
and  extending  several  hundred  yai-ds  along  the  shore.  A> 
thi^re  are  mingled  with  these  shells  the  fragments  of  pob 
and  buues  of  animals,  they  were  nil  no  doubt  derived  fnin 
the  mound,  and  have  been  scattered  by  the  action  of  the 
water.  On  the  westerly  side  is  a  spring  diseharging  tiighly 
sulphuretted  water,  and  flowing  into  the  lake  through  n  niiaS 
morass.  The  mound  extends  back  from  the  shore  about  fire 
hundred  feet,  but  is  of  a  very  irregular  shape,  hciug  madi 
narrowed  in  itji  middle,  and  spreading  out  again  in  the  rear 
portion  into  two  unequal  and  iri'egular  transverse  ndge«. 
While  on  the  fiDut  the  mound  is  composed  of  tho  thn'e  kioib 
of  shells,  the  rest  consists  almost  exclusively  of  Piiludiius. 
That  a  large  portiou  of  this  mound  has  been  destroyed,  aud 
that  the  shore  of  the  lake  is  receding,  is  obvious  from  ill 
abrupt  front,  the  distribution  of  its  material  along  the  aboro, 
and  the  fact  that  twelve  palmetto  trees  to  the  eastward  of  it 
are  now  surrounded  by  water,  and  their  roots  denuded  b 
the  depth  of  from  two  U>  three  feet. 

In  consequence  of  tho  undermining  of  the  front,  and  the 
looseness  of  the  materials,  which  generally  are  neither  cuui- 
pact  or  stratilied,  excavations  were  easily  made.  Tliey  were 
continued  through  several  days,  many  cartloads  of  matotiil 
were  moved,  and  collections  made  from  all  depths  Iwlotr 
the  surface,  of  whatever  objects  were  mingled  with  the 
shells.  These  objects  consisted  of  the  articles  already  meiK 
tioned  in  connection  with  the  other  localities,  and  in  uddttiui 
various  fragments  of  worked  shells  which  will  be  descriW 
Cirther  ou.  jVlthough  sovoral  arrow-heads  and  many  fiak« 
or  "chips"  of  flint  were  picked  up  along  the  shore, 
were  actually  found  in  the  mound. 
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Excavations  made  in  the  ridges  at  the  rear  of  this  shell- 
heap  did  not  yield  precisely  the  same,  nor  so  decisive  results. 
The  shells,  consisting  almost  entirely  of  Paludinas,  were 
much  more  compact,  and  the  objects  found  in  them  much 
fewer.  In  certain  directions  there  ^were  appearances  of  some- 
what extensive  removals  of  material  having  been  made,  but 
whether  by  the  Indian  or  the  white  man,  we  could  not  learn. 

To  the  westward  of  Old  Enterprise,  which  name  applies 
to  the  bluff  just  described,  is  an  orange  grove,  and  beyond 
this  an  *' old-field,"  which  rests  upon  a  thin  deposit  of  shells, 
distributed  somewhat  uniformly  over  the  surface.  Excava- 
tions made  here  in  many  places  gave  the  same  results  as 
were  obtained  at  the  bluff. 

Horse  Landing  is  a  shell-mound  on  the  right  bank  of  the 
river  a  few  miles  above  Pilatka,  and  eight  miles  below  Lake 
George ;  it  is  three  hundred  feet  in  length,  one  hundred  in 
breadth  in  the  widest  part,  and  rises  abruptly  in  every  direc- 
tion. On  the  front  it  shows  a  vertical  wall  about  eight  feet 
high,  giving  a  good  section  of  its  whole  structure,  the  result 
of  the  action  of  the  river  which  here  makes  a  sudden  bend. 
Underneath  the  shells  is  a  layer  of  s^nd  rising  about  four 
feet  above  the  water,  which  at  the  time  we  visited  the  local- 
ity, was  not  much  below  its  highest  mark.  In  its  general 
i^pearance  the  mound  has  the  aspect  of  a  geological  deposit, 
in  consequence  of  the  compactness  of  the  materials,  the 
greater  decomposition  of  these  than  is  seen  elsewhere,  and 
above  all,  from  its  distinct  stratification.  The  upper  portion 
of  the  sand  on  which  it  rests  is  more  or  less  mixed  with 
fragments  of  shells,  and  still  higher  are  alternate  layers  of 
these,  and  of  shells  mixed  with  sand ;  it  is  this  condition 
which  gives  the  whole  its  stratified  appearance.  At  one  place 
six  such  alternations  were  counted,  but  in  others  they  were 
less  numerous.  None  of  the  strata  extended  continuously 
through  the  whole  length  of  the  mound.  Two  explanations 
of  this  appearance  are  suggested:  first,  successive  over- 
flows of  the  river;    second,  interrupted  occupation  of  the 
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nioiind.  The  fii-st  eeenis  quite  iniprobahle.  The  ' 
nut  nuw  known  to  rise  aboru  the  lowest  limit  of  th»  s 
nor  ill  fact  could  it  rise  much  beyond  this,  since  the  contiiini- 
ration  of  Eiist  Florida  is  such,  thut  uiiy  unusual  flow  uf  wuirr 
becomes  at  once  spread  out  over  thw  irninensv  tiiu-iH  rism;^ 
only  a  few  inches  id»ove  the  level  of  the  river.  N'olhin^ 
short  of  subsidence  of  thf  land  could  bring  the  watwr  to  I 
level  (if  the  highest  of  these  stiitta.  The  second  in  thep^ 
pruhnblc,  iiut  Jii  the  ttb8t^>ucc  of  proof  cmi  ouly  tttiuidj 
reasonable  conjecture. 

In  view  of  these  facts  the  search  for  the  evidence  of  n 
work  was  imjmrtaiit,  and  especially  as  tlie  nkoiind  h«)  (fas 
appearance  uf  great  age.  The  whole  front,  in  which  all  tbr 
objects  were  undisturbed,  was  therefore  most  carefully  exun* 
iued,  and  with  the  following  results  :  First,  exrflptiug  within 
a  few  inches  of  the  surface  and  in  the  vegetable  mould,  noti 
fragment  of  [Kittery  wns  discovered;  gf^^cond,  a  few  Imnecc^ 
the  deer,  more  or  less  broken,  were  found,  and  on«  of  U 
burned;  those  of  the  sotl-shellcd  turtle,  alligatc 
pike,  as  also  mimenms  fragments  of  charcoal,  were  a 
St  various  depths  between  the  top  of  the  mound  imd  I 
on  which  it  rested.  If  to  these  wo  add  an  ornament  I 
of  bone,  to  be  deserilwd  fai'lher  on,  we  have  the  ocatit 
dence  derived  from  the  materials,  for  the  conclusion  t 
mound  was  built  by  man.  Mr.  Pealjody,  however,  niadf  n 
important  discovery  which  contiiTOs  this  conclusion.  Heab. 
served  a  piece  of  llijit  projecting  from  the  sand  jusl  beni'Uh 
and  (juite  near  to  the  lowest  deiKisit  of  shells.  ItiMtoba 
remembered  that  in  this  part  of  Florida  flint  does  not  i 
rally  occur,  in  fact  that  there  is  nothing  but  sand  in  i 
even  pebbles  are  seldom  Been.  Before  the  Hintn 
we  both  carefully  examined  all  the  surroundings,  ■ 
satisfied  that  the  flint  and  the  sand  iu  which  it  wns  i 
had  not  bei^n  disturlied  since  Uie  mound  was  liegun.^ 
front  of  the  nioimd  wns  vertical,  the  sc<rlion  was  rot 
the  smull  tiihis  which  forms  below  it  is  constantly  rtiii 
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Anything  once  detached  is  carried  away  by  the  cuiTent 
which  is  here  somewhat  brisk.  When  removed,  the  flint 
had  all  the  evidence  of  having  been  "chipped,"  and  was  evi- 
dently the  result  of  a  rude  attempt  at  an  arrow-head.  We 
cannot,  therefore,  in  yiew  of  all  the  facts  resist  the  conclu- 
sion that  the  mound  was  of  human  origin. 

The  only  shell-heaps  visited  by  us  in  which  we  failed  to 
find  satisfactory  traces  of  man,  was  on  the  left  bank  of  the 
river,  a  few  miles  below  HawkinsvUle  (formerly  Oceola). 
This  deposit  is  one  hundred  and  fifty  to  two  hundred  feet  in 
length  and  eight  feet  high,  has  a  swamp  in  the  rear  from 
which  it  rises  very  abruptly ;  on  the  front  it  has  been  so 
much  undermined  by  the  river  that  it  presents  a  nearly  ver- 
tical face,  showing  a  good  section  through  its  whole  length. 
A  series  of  excavations  had  been  made  along  the  summit 
during  the  rebellion,  for  military  purposes,  so  that  there 
were  unusually  good  opportunities  for  examination.  Not- 
withstanding all  this,  we  failed  to  find  any  pottery  or  other 
works  of  man  at  any  point,  except  within  a  few  inches  of  the 
surface.  The  contrast  with  Black  Hammock  and  Old  Enter- 
prise was  very  striking.  The  mound  was  composed  almost 
entirely  of  Paludinas,  and,  in  some  points,  of  these  mixed 
with  sand,  forming  a  solid  conglomeration.  In  this  last  we 
saw  fragments  of  the  tibia  of  a  deer,. which  had  been  broken  • 
in  the  same  manner  as  the  bones  from  the  other  shell-heaps. 
The  abruptness  with  which  the  mound  rose  from  the  level 
surface  on  the  rear  gave  it  the  appearance,  and  this  was  the 
only  circumstance  which  did,  of  artificial  origin.  —  To  be  con^ 
duded. 


THE    BELTED     KINGFISHER. 

BY  AUGUSTUS  FOWLER. 

This  bird,  Ceryle  Alci/on^  perforates  the  sand  or  gravel- 
bank  for  a  breeding-place,  preferring  a  situation  near  some 
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stream  of  water ;  sometimes,  liowever,  tliey  select  i 
a  mUo  or  more  dUtaat  from  their  fishing  buunttt. 
;iiisofiftte  with  the  yand-martiiis.  nnd  rcur  their  bw 
the  same  bunk.  Although  there  is  a  git'at  difiierence  i 
{liK]H)9itiou  uf  these  bvo  species  of  birds  in  the  mam 
of  their  home  afiiiirs,  as  regards  neatucss  and  system  offl 
ing,  yet  they  live  amicably  together.  The  Martin,  q 
gentle  in  her  manner,  carries  on  the  nfl'airs  of  her  honwlMiM, 
which  would  do  credit  to  many  a  housewife  living  in  n  hi^kn 
sphere,  and  of  whom  domestic  economii^ls  wonJd  do  well  lo 
take  B.  few  lessons  iu  the  art  of  house-keepiiig.  "Vbe  lenn- 
ment  of  the  Kingfisher  presents  quite  a  ditl'preut  u»pe«<.  h 
it  there  is  no  nest  of  soft  dried  gmss  aud  dowoy  festben 
prepared  for  the  neetlings,  nor  care  of  any  kind  for  the  i*. 
ception  of  the  eggs,  except  a  cavity  hollowed  in  tin-  form  rf 
an  oven  at  the  e.\treme  end  of  the  hole,  which  measure*  in 
height  from  fom-  to  live  inches,  and  iu  depth,  below  the  po- 
eage  leading  to  it,  al)uut  three- fourths  of  uii  inch.  Tlte  pNt 
sages  are  usually  from  thirty  to  thirty-livo  iiiches  in  Ivnglb; 
the  tirst  one  is  straight  and  about  sixteen  inches  long;  tin 
second,  wtiich  leads  to  the  uest,  diverges  to  the  right  or  kft, 
aud  is  about  the  same  length  of  I  he  tirst  one.  On  thi;  )vt 
earth,  in  tlie  space  above  described,  the  female  deposits  frwa 
six  to  eight  pure  white  eggs,  which  mensure  iii  length  ons 
and  one-fourth  inches,  aud  in  breadth  cine  inch.  L'nhku  liw 
mild  birds  of  the  bank  with  whom  it  hiis  the  peaceful  prin- 
lege  of  breeding  with,  it  comes  with  a  I'urious  flight,  vitbt 
fish  still  quivering  in  its  powerful  bill,  with  crest  er«rt,  Utd 
with  a  loud  rattling  voice,  that  wakes  the  echoes,  uud  t 
the  hole,  dividing  umoiigst  the  brood  Ihe  food 
them.  It  requires  but  a  short  time  to  render  tlie  ajx 
a  filthy  one  ;  the  ofial  of  their  food,  the  excremeut^  I 
young  birds,  aud  tho  exhalations  of  their  bodies,  p 
such  a.  steuch  as  to  make  it  a  wonder  bow  they  liTC  nd 
tlirive  in  such  an  oflensive  place. 

The  Kingfisher  is  more  cautious  when  it  approaches  it«  BHt 
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before  the  eggs  are  hatched  than  afterwards.  During  the  time 
the  female  is  laying  her  eggs,  she  does  not  fly  directly  to  her 
nest,  but  alights  near  by  on  the  branch  of  some  tree  or  prom- 
inent object,  and  raises  her  head  and  tail  together,  and  at  the 
same  time  her  crest;  she  reconnoitres  the  place  for  some 
minutes,  and,  scanning  every  object  closely,  then,  if  not 
alarmed,  she  enters  her  hole.  The  entrance  to  her  nest  is 
not  round,  but  in  the  form  of  an  ellipsis.  It  is  larger,  but 
otherwise  similar  inlshape  to  that  of  the  Sand-martin.  It  is 
astonishing  that  so  great  an  observer  of  natural  objects  as 
Mr.  Audubon  should  represent  the  entrance  to  the  nest  of 
the  Martin  as  being  round ;  such  a  mistake,  not  being  in  con- 
formity with  the  facts  in  relation  to  the  posture  and  appear- 
ance of  the  birds  he  so  beautifully  delineates,  destroys  the 
harmony  of  his  whole  picture.  The  Kingfishers  amve  early 
and  prepare  their  nesting-place ;  they  then  lay  their  eggs, 
and  incubation  commences  about  the  tenth  of  April. 
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BY  W.   T.   BRIGHAM. 
[Continued  ft'om  page  311.] 

Ananassa  (various  species), — Pineapple,  Ananas.  The 
flavor  of  tropical  fruits  mised  under  glass  is  almost  always 
inferior,  but  the  pineapple  is  a  marked  exception.  Perhai)s 
no  fruit  diflfers  more  in  quality  in  its  own  native  land,  some 
fields  producing  a  rich  juicy  fruit,  while  the  plantations 
near  by  yield  only  a  dry  insipid  produce.  Under  glass,  the 
golden  and  ruby  cones  are  almost  always  good.  The  best 
specimens  of  pines  come,  it  is  said,  from  Guayaquil;  but  the 
little  island  of  Niihau,  in  the  Hawaiian  group,  produces  a 
fruit  rich  and  melting,  such  as  is  seldom  found  in  the  East 
Indies.     Here  they  may  be  eaten  as  oranges. 


Till)  mniHier  ol'  growth  ia  siillit.'iL*ntly  tiuuilitir.  A  4 
of  stitl',  puinttid,  eemit^d  Iciivea,  two  or  tlirco  {vnl  longifl 
whose  midst  rises  h  stem  of  nbotit  cijuiil  hoigbt,  bearing  an 
its  cliib-shupcd  extremity  a  tuft  of  Hmall  leaves,  Iwoerili 
which,  on  tlie  expanded  part  of  the  ati!m,  nrv  the  rltilii, 
mint-shaped  flowers.  As  the  dowers  fall  utf,  each  one  U 
succeeded  by  a  slight  protubcraucc.  and  these  all  swell  Ut- 
gether,  grow  juicy,  mid  at  last  tlie  cone  of  tht-  I'orfi'dMl 
fruit  remains.  Tho  fruit  varies  in  eiiijpe  from  an  altuoa 
globular  to  u  very  acute  conical  form  ;  a  s)>ocie8  of  tbe  latter 
form  is  much  cultivated  in  Peru,  and  has  white  flesh,  al- 
though many  prefer  a  sumll  frnit  of  durli  red  color  ettct^ 
ualiy,  and  yellow  withiu.  As  tho  piue  bi'iirs  nu  weds,  it  it 
propagated  by  cuttings ;  the  crown  of  leaves,  when  plautnl, 
requires  nearly  three  years  to  come  to  maturity,  while  Uw 
otishoots  from  the  base  t)ear  in  a  twelvemonth. 

The  fruit  is  eaten  raw  or  cooked,  and  the  juiee  makes  u 
excellent  wine,  or  may  t>e  fermented  us  beer.  A  ripe  fruit 
is  best  eateu  by  breaking  apart  the  little  radiating  copm  of 
which  it  ia  composed,  and  sucking  each  one  from  tbe  oeulit 
outwards.  The  fibre  of  the  leaves  is  most  beautiful  tmd  silkjr, 
and  is  used  largely  in  making  tbe  pifiu  cloth.  A  licid  of  wild 
pines,  aueh  as  cover  uiajiy  of  the  islands  iu  lh«  Straits  of 
Malacca,  is  almost  as  rough  and  inaccessible  as  a  Relduf 
cacti,  and  the  sharp  stitf  leaves  are  formidable  weapons  tollw 
bare  legs  of  invaders ;  but  the  bright  fniit,  peeping  out  li*re 
and  there  all  through  the  wilderness  of  spines,  is  ijuite  suffi- 
cient to  attract  gatherers.  At  night,  as  tho  land-bree«a 
sweep  down  over  these  islands,  they  lake  with  tliein  tbe 
exquisite  fragrance  to  comfort  the  poor  sailors  who  may  Itan 
spent  the  day  in  scratching  their  bodies  and  tearing  tbuT 
clothra  in  getting  pines. 

As  an  ornamental  plant,  the  pine  presides  with  queenly 
state  in  the  beautiful  Botanical  Gardens  at  SingHpt>n.>,  inj 
its  huge  golden  yellow  fruit,  often  tiAeen  inches  long  ud 
seven  to  ten  in  diameter,  might  well  look  down  in  contempt 
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on  the  wretched  specimens  of  its  race   thrown  upon   our 
wharves. 

Tacca  pinnatifida^ — Arrowroot,  pia.  Of  the  many  plants 
which  produce  the  starch  known  as  arrowroot,  the  tacca  is 
the  most  important  in  the  Pacific  Ocean.  On  the  Hawaiian 
Islands  it  grows  wild,  and  its  tuberous  roots  are  much  sought 
after.  The  plant  is  low,  conspicuous  only  from  its  deeply 
cleft  horizontal  leaves,  above  which  rises  in  the  proper  sea- 
son a  cluster  of  greenish  flowers.  The  tubers  are  shaped 
like  potatoes,  and  so  far  as  known  are  never  eaten  raw, 
being  quite  acrid,  although  by  no  means  so  poisonous  as  the 
manihot. 

Musa  (various  species),^ — Banana,  Plantain.  The  best 
and  most  important  of  all  tropical  fruits,  found  in  the  tropics 
of  every  continent,  and  universally  cherished  by  the  people 
whose  meat  it  is.  Every  one  would  know  a  banana  at  sight, 
and  yet  the  pictures  of  the  plant,  even  in  our  best  text-books, 
are  very  faulty.  One  of  the  common  geographies  represent 
it  as  bearing  two  bunches  of  fruit ;  another,  as  having  a  dis- 
tinct stem. 

When  the  cutting  or  shoot  is  planted  (and  it  requires  a 
deep  rich  earth  and  much  moisture  to  grow  in  perfection),  it 
soon  sends  up  two  leaves,  tightly  rolled  together,  uutil  the 
green  roll  has  grown  some  two  or  three  feet,  when  the  blades 
unroll  and  become  most  tempting  food  for  cattle  of  all  sorts. 
These  leaves  are  followed  by  others  until  the  stems  of  the 
leaves  have  formed  a  smooth  trunk  some  eia:ht  or  ten  inches 
thick,  and  sheathed  by  the  drying  or  dried  remains  of  the 
earlier  leaves.  At  the  end  of  nine  months  a  deep  purple 
bud  appears  in  the  centre  of  the  leaves,  and  its  constantly 
lengthening  stem  pushes  it  out  beyond  the  leafy  envelopes, 
and  it  hangs  down  heavily  like  a  huge  heait.  Now  along 
the  stem  ere  seen  little  protuberances  in  rows,  extending 
perhaps  two-thirds  of  the  way  around  the  stem,  and  as  the 
great  purple  envelopes  of  the  bud  fall  oflf,  these  are  seen  to  be 
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little  fruits,  each  with  a  waxen  blossom  and  huge  projecting 
stigma  at  the  end.     These  are  the  female  flowers  fartbert 
from  the  end  of  the  stem,  while  as  successive  purple  leaves 
fall  off  (you  may  see  the  scars  they  leave  on  any  bunch  of 
bananas),  the  male  flowers  are  seen  in  closer  rows  and  of  the 
same  waxen  yellow  color.     The  flowers  are  full  of  a  good 
honey.     Three  or  four  mouths  are  required  to   ripen  the 
fruit,  and  in  the  mean  time  the  bunch  of  male  flowers  has 
withered  and  dropped  away,  and  the  ovaries  of  the  female 
blossoms  have  swollen  into  bananas,  it  may  be  a  foot  long, 
and  the  huge  bunch  hangs  down  scarcely  supported  by  the 
now  withering  stem.     The  fruit  is  ripe,  and  the  banana  has 
done  its  work,  and,  if  left  ahme,  soon  dries  up  and  dies. 
From  its  base  spring  up  shoots  which  may  be  transplanted. 
If  the  stem  is  cut  down  to  the  ground  as  soon  as  the  fruit  is 
gathered,  the  round  bulbous  rootstock  sends  up  new  leaves, 
and  a  second  plant  matures  much  sooner  than  do  the  off* 
shoots. 

Although  most  banana  bunches  hang  down  in  maturity,  a 
kind  is  found  on  the  Society  Islands,  whence  it  has  been  in- 
troduced to  the  Hawaiian,  whose  very  large  bunches  of  deep 
orange-colored  fruit  stand  up  erect,  forming  ornamental 
rather  than  useful  objects ;  for  their  tjiste,  even  when  cooked, 
is  exceedingly  disagreeable  and  acrid.  The  Brazilian  l)ana- 
na,  so-called  (and  no  attempt  is  made  to  give  here  the  cor- 
rect names,  as  the  nomenclature  is  hopelessly  confused  in 
different  countries,  and  the  bold  writer  who  should  attempt 
to  write  a  monograph  of  this  genus,  would  need  all  his  cour- 
age), is  tall,  rising  to  a  height  of  lifteen,  or  even  twenty 
feet,  and  the  fruit  is  yellow  and  excellent,  rather  vinous  in 
tlavor ;  these  are  the  long  yellow  bananas  common  in  our 
markets.  The  Chinese  banana  seldom  exceeds  live  feet  in 
height,  the  leaves  are  of  a  silvery  hue,  and  the  fruit  quite 
aromatic.  The  Fei,  or  Tahitian  banana,  is  similar  to  the 
Brazilian  but  not  so  tall,  and  the  fruit  is  angular,  yellow, 
turning  black  when  fully  ripe,  and  the  Hesh  is  salmou-col- 
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ored  or  buff,  and  slightly  acid.  Then  there  are  varieties 
with  red  fruit  quite  common  here,  blunt  fruit,  and  some  with 
a  very  diminutive  fruit  of  fine  flavor.  The  names  Banana 
and  Plantain  are  used  almost  indiscriminately,  but  the  latter 
usually  applies  to  those  varieties  which  are  coarser  and  usu- 
ally eaten  cooked. 

Usually  no  seeds  are  found  within  the  pulp,  but  at  Akyab, 
and  along  the  coast  of  Arracan,  a  kind  is  found  full  of  seeds. 
These  seeds  are  black,  rough,  about  the  size  of  cotton-seeds, 
and  enveloped  in  a  sort  of  fibre  so  that  they  cannot  be  read- 
ily cleaned.     The  taste  of  this  variety  is  very  inferior. 

The  Spaniards  have  a  curious  superstition  about  the  fruit. 
The  cross  section  presents  a  rude  cross,  and  from  this  they 
suppose  the  banana  was  the  forbidden  fruit,  and  Adam  saw, 
in  eating  it,  the  mystery  of  redemption  by  the  cross.  The 
cross  is  not  very  distinct,  and  the  excellent  Padre  Labat 
remarks,  after  mentioning  this  belief:  "There  is  nothing 
impossible  in  this ;  Adam  may  have  had  better  eyesight  than 
we,  or  the  cross  was  better  shaped  in  the  bananas  which 
grew  in  his  garden." 

The  ways  of  eating  bananas  are  almost  innumerable.  Raw, 
they  are  eaten  by  themselves,  or  cut  in  slices  with  sugar  and 
cream,  or  wine  and  orange  juice.  Cooked  when  green  or 
ripe,  they  are  fried  alone  or  in  batter,  baked  with  the  skin 
on,  made  into  a  pudding  much  resembling  an  apple  dump- 
ling, or  baked  in  pies.  They  may  be  cut  in  strips  and  dried, 
or  pounded  into  a  paste  and  dried ;  in  the  latter  form  they 
are  the  staple  food  of  many  Mexican  tribes.  The  amount 
of  nourishment  is  very  great,  and  Humboldt's  statement  is 
often  quoted,  that  the  same  extent  of  land  which  produces 
one  thousand  pounds  of  potatoes,  bears  forty-four  thousand 
pounds  of  bananas ;  a  surface  bearing  wheat  enough  to  feed 
one  man,  will,  when  planted  with  bananas,  feed  twent}'-five. 
Lucky  the  people  who  can  eat  bananas,  and  leave  the  pota- 
toes for  the  hogs  I 

The  young  shoots  are  cooked  as  greens,  but  the  stem  and 
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old  leaves  arc  full  of  a  watery  acrid  juice,  which  stains  wUtt 
cloth  au  indelible  black  or  dark  brown.  The  fibres  of  the 
leaves  make  a  textile  fabric  of  great  beauty ,  known  as  a  (um 
kind  of  grass  cloth. 

In  cultivation  the  plants  are  set  closely,  the  Chinese  baimt 
requiring  only  three  or  four  feet  between  the  rows,  and  the 
clusters  are  gathered  before  they  are  quite  ripe,  and  hnng  up 
in  some  cool  place,  or  better  still,  buried  in  the  earth.  Sami 
bananas  are  certainly  improved  by  this  premature  gatheriif  , 
but  others  are  much  better  when  ripened  in  the  natural  wqr. 
The  prices  on  the  Isthmus  of  Panama,  aud  at  most  trofHcal 
ports,  varies  from  a  real  (12^  cts.)  to  a  dollar,  aocordiogto 
the  size  of  a  bunch  and  the  season  of  the  year.  The  prios 
asked  in  the  Boston  market  are  simply  outrageous,  and  oar 
fruit-dealers  let  the  fruit  rot  in  their  windows  rather  tha 
lower  the  price. 

A  plantation  will  yield  all  the  year  round  by  timing  the 
planting,  but  the  crop  is  much  more  abundant  at  one  sesios. 
The  care  the  pUnts  require  is  little  enough  if  they  an 
planted  by  a  brook  or  in  moist  ground,  and  the  bundles  of 
fruit  may  weigh  eighty,  or  even  more  than  a  hundred  pounds 
when  ripe. 

The  gcographieal  limits  of  the  banana  arc  much  more  ex- 
tensive than  those  of  the  cocoaiiut,  and  extend  even  bevond 
the  tropics. 


DIRECTIONS    FOK    COLLECTING    LAND    AND 

FRESII-WATER    SHELLS. 

BY   JAMRS   LEWIS,  M.  D. 

If  the  colh^ctor  is  provided  with  suitable  apparatus  for 
gathering  certain  classes  of  shells,  his  work  is  more  than 
half  done  when  he  has  found  them.  This  is  especially  true 
of  land  shells.     The  apparatus  needed  for  these  is  simply 
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a  tin  canister,  of  sufficient  size  to  hold  all  that  may  be  se- 
cured at  one  time  of  species  as  large  as  Helix  monodoHj  or 
larger.  A  large  wide-mouthed  bottle  may  answer  the  same 
purpose.  The  canister  should  have  an  easy  fitting  cover 
perforated  for  ventilation.  The  cork  to  the  bottle  may  be 
perforated.  For  species  less  than  //.  monodon  (one-third 
inch  diameter),  a  bottle  of  alcohol  that  may  be  carri(»d  in  the 
vest  pocket  will  be  desirable.  The  larger  species  arc  picked 
up  by  hand  without  any  aids.  The  small  species  are  often 
so  fnigile  and  so  minute  that  a  pair  of  delicate  pliers,  some 
like  the  light  pliers  used  by  watchmakers,  but  having  wider 
bhides,  will  be  found  so  useful  as  to  be  indispensable.  With 
the  pliers  the  small  shells  can  be  rapidly  picked  up  and  con- 
veyed to  the  alcohol.  The  use  of  the  alcohol  is  to  contract 
the  soft  parts  to  the  smallest  dimensions,  by  extracting  the 
water  they  contiiin.  It  leaves  the  shells  in  a  cleaner  condi- 
ti(m  than  when  they  are  allowed  to  crawl  over  and  cover 
each  other  with  mucus  and  diil.  If  it  be  desired  to  pr(»serve 
specimens  of  those  moUusks  that  are  destitute  of  shells  for 
anatomical  purposes,  they  should  have  a  si^parate  bottle  of 
alcohol  to  keep  their  mucus  from  enveloping  the  shells  of 
small  species. 

To  collect  fresh-water  shells  the  collector  needs  sometimes 
only  his  hands,  especially  in  narrow  rivulets  where  every- 
thing cai\  be  seen  and  reached  from  either  side  of  the  water. 
He  needs  a  buckt^t  of  water  for  larger  species,  —  a  bottle  of 
alcohol  for  minute  species  that  would  be  likely  to  become 
lost  or  broken  by  association  with  the  larger.  Usually  only 
a  bucket  of  water  is  needed.  For  all  those  classes  that  crawl 
on  or  burrow  in  mud,  some  sort  of  dredye  *^^^^1 

is  needed.  The  simplest  device  that  can 
be  suggested  is  a  tin  dipper  (Fig.  1),  the 
handle  of  which  may  be  made  of  any  con- 
venient lenorth  bv  addin^:  thereto  a  lirfit  wooden  rod.  With 
a  finely  perforated  instrument  thus  arranged,  a  film  of  mud 
with  shells  intermingled  may  be  scraped  up,  the  mud  sifted 
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out,  the  shells  remaiuing*  The  shells  may  be  emptied  into' 
the  bucket  of  water,  and  the  drcdgiug  continued  as  long  as 
desirable.  For  more  rapid  progress  in  collecting,  a  net  made 
of  iron  wire-gauze,  of  about  twelve  to  sixteen  wires  to  tht 
linear  inch,  is  very  useful  (Fig.  2).     The   gauze   may  bo 

Fig.  1.  stretched  over  a  stiff  metal* 

lie  fmnie,  so  arranged  as  to 
form  a  bag,  the  month  qf 
which  is  about  eiglit  india 
by  four,  with  a  depth  «f 
about  eight  inches.   The  net 
should  be  fixed  at  an  angle 
of   45^   with    the    handle. 
The  outer  margin  (at  the  mouth  of  the  bag)  should  have  t 
sharp  metallic  edge  like  a  hoe.    A  long  handle  is  necessnj; 
one  that  may  be  separated  into  parts,  each  about  three  or 
four  feet  long  is  most  convenient,  on  account  of  the  facOitjr 
of  adapting  the  length  of  the  handle  to  the  depth  of  tb 
water,  or  to  the  position  from  which  the  collector  hat  to 
work. 

With  a  properly  arranged  apparatus  of  this  kind,  neorlj 
all  the  small  univalve  and  bivalve  aquatic  species  may !« 
secured  with  more  readiness  and  in  greattT  abundance  than 
bv  other  means.  The  shells  that  cannot  be  so  rea<lily  ol>- 
tained  in  this  way  are  the  fresh-water  limpets  (Anryhi 
and  GumUachia)^  which  have  to  be  taken  by  the  slow  pro- 
cess of  removing  them  simply  from  the  st<»ms  of  plants  or 
surfaces  of  stones  to  which  they  adhere,  by  sliding  a  knife- 
blade  under  them. 

Many  small  species  of  fresh-water  nmssels  (  ?7;</owW<r), 
such  as  are  sometimes  found  abun<lantlv  in  scmic  of  the 
Southern  and  Western  rivers,  are  often  readily  attainable  hy 
means  of  the  net.  By  proper  manipulaticm  the  net  may  1« 
made  to  scrape  up  a  thin  or  thick  slice  of  mud  with  the  shells 
that  minirle  with  it.  Then  reversing  the  net  in  the  water, 
mouth  upward,  the  sand  and  fine  mud  are  sifted  out,  eare 
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being  taken  not  to  fracture  fragile  shells,  or  break  the  brittle 
margins  of  univalves  by  too  violent  shaking.  Shells  that 
adhere  to  flat  smooth  rocks  may  be  taken  expeditiously  with 
the  net. 

To  take  Uniones,  the  collector  will  succeed  best  in  shallow 
water  by  wading.  Long  rubber  boots  are  desirable  for  this 
work;  also,  a  pair  of  metallic  ^ig.ti. 

tongs  (Fig.  3),  the  handle  of 
one  blade  lengthened  by  a 
wooden  rod,  to  be  held  by  one 
hand  to  direct  the  instrument 
in  its  work,  while  the  other 
hand  pulls  a  cord  that  causes  the  other  blade  to  close  on  the 
specimens  to  be  taken.  A  basket  carried  on  the  arm  servos 
to  hold  the  specimens,  which  should  be  handled  carefully. 

An  iron  garden  rake  may  sometimes  be  used  with  much 
advantage  to  uncover  species  where  the  current  will  wash 
away  the  turbid  water.  When  the  water  is  cleared,  the 
shells  may  be  seen  and  can  be  picked  up  by  means  of  the 
tongs,  net,  or  dipper,  or  even  with'  the  rake,  if  not  too 
small.  In  lakes  and  ponds,  where  the  bottom  is  muddy  and 
the  Uniones  can  be  seen  from  a  boat,  the  dipper,  used  so  as 
not  to  make  the  water  turbid,  will  answer  the  purpose.  If 
the  bottom  is  gravel  the  tongs  may  be  used.  In  deep  dark 
water  in  rivers,  ITuiones  are  sometimes  drawn  ashore  in 
seines  used  for  fishing.  They  have  also  been  secured  by 
means  of  rakes. 

It  often  happens  that  there  are  small  moUusks  that  feed  on 
aquatic  plants,  and  can  seldom  be  found  elsewhere.  This  is 
the  Ciise  in  lakes  and  in  rivers  that  have  onlv  a  mod<'rate 
current.  Such  species  will  seldom  be  obtained  with  either 
net  or  dipper,  and  the  collector  will  be  ol)liged  to  content 
himself    with   slower   i)rocesses.     Bv    carefullv    liftin<r    the 

weeds  out  of  the  water  the  little  n\ollusks  mav  be  found  on 

•■ 

the  stems  and  leaves.     Thev  verv  usiiallv  detach  themselves 

•         fc  ■ 

when  disturbed,  but  if  they  are  once  fairly  above  the  water. 
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very  fow  are  lost,  for  the  reason  tliat  they  continue  to  adhav 
to  the  wet  weeds  by  capilarity.  The  pliers  will  be  needed 
to  pick  them  off  and  transfer  them  to  the  bottle  of  alcohol. 

Pi*eparation  and  JPreservation  of  Specimens, — Land-shdb 
and  the  larger  aquatic  univalves  are  generally  Gleaned, 
afler  boiling  them  a  few  minutes  to  detach  the  soft  ptrb, 
by  means  of  a  little  hook  with  which  to  remove  the  soft 
imrts,  a  tooth-brush  to  wash  the  shell  externally,  and  a 
syringe  with  which  to  rinse  the  interior  of  the  shell.  Some- 
times the  interior  has  also  to  be  wiped  out  with  a  bit  of 
cotton  wound  on  a  splinter  of  wood.  The  more  perfectly  a 
specimen  is  cleaned  the  more  agreeable  is  its  appearance.  If 
portions  of  the  soft  parts  remain  in  tlie  shell  the  offenrive 
odor  of  decomposition  remains  a  long  time.  In  the  preph 
ration  of  Paludina  it  is  desirable  to  secure  the  opercle  of 
each  specimen  in  the  shell  to  which  it  belongs,  by  means  of 
thick  mucilage.  Some  species  of  Melanidoe  that  have  p^ 
culiarly  formed  opercles  should  receive  similar  attention. 
The  larger  species  of  Spkcerium  may  have  the  soft  paria 
removed,  and  the  valves  tied  shut  to  dry.  The  smaller 
bivalves  will  dry  if  spread  on  paper  in  a  modenitely  cool 
place  with  a  free  circulation  of  air,  only  a  few  of  the 
shells  gaping.  If  exposed  to  the  sun  they  are  very  apt  to 
open.  Small  shells  like  Anmicohiy  Bt/thiueUa^  Vahatay 
eti^,  may  he  quiekly  dried  in  the  sun  after  having  been  ia 
alcohol  twentA'-four  hours.  The  same  remarks  apply  lo 
^^onle  land-shells,  such  as  the  smaller  Helices^  Pujhi^  Vertigo, 
Curychimn,  etc.  VUrina,  if  carefully  managed,  may  hare 
the  soft  parts  removed  after  hoiling,  or  after  having  l)eeu  in 
alcohol  twenty-four  hours.  Cleaned  and  rinsed,  the  shells 
are  exeeedinijflv  beautiful.  But  dried  in  the  manner  too 
often  witnessed,  they  are  not  a  very  attractive  additicm  to  a 
collection  of  well-selected  specimens.  In  the  treatment  of 
Sucdnea^  either  boiling,  or  twenty-four  houi^s  in  alcohol,  will 
answer,  preparatory  to  the  n»nioval  of  soft  parts. 

Some  niollusks,  the  shells  of  which  arc  thin  and  tranapa- 
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rent,  when  prepared  for  the  cabinet  simply  by  drying  the  soft 
parts,  can  never  be  made  to  have  that  brilliancy  that  is  seen 
in  a  carefully  cleaned  specimen.  By  the  side  of  well-cleaned 
specimens  they  are  so  inferior  in  their  appearance,  that 
when  the  collector  has  once  had  an  opportunity  to  compare 
them,  ho  will  never  be  content  with  indilTercntly  cleaned 
specimens.  Physa  hypnorum  is  a  species  to  whi(!h  these 
remarks  will  apply.  It  is,  however,  a  very  difficult  species 
to  clean  perfectly  on  account  of  the  persistence  with  which 
the  soft  parts  adhere  within  the  apical  whorls.  But  by  an 
adroit  expedient  this  difficulty  may  be  overcome.  After  the 
shells  have  been  boiled  a  few  moments,  take  each  specimen 
up  singly,  and  hold  the  apex  a  few  seconds  against  the  blaze 
of  a  lamp  or  candle.  Soon  a  small  quantity  of  steam  forms 
with  a  slight  explosion  that  loosens  the  soft  parts  perfectly. 
A  jet  of  wat<;r  from  a  syringe  will  then  remove  the  soft 
parts  and  rinse  the  shell  at  one  operation.  Phyaa  hypnomm 
may  be  kept  in  alcohol  several  months  until  partial  decom- 
position has  begun.  Then  with  a  powerful  jet  of  water  from 
a  very  small  syringe,  the  soft  parts  may  be  instantly  and 
wholly  removed.  The  same  modes  of  treatment  may  also 
be  applied  to  other  species.  Shells  kept  long  in  alcohol, 
however,  are  liable  to  become  stained.  Lymncaa  (jruciliH 
permits  the  soft  parts  to  be  removed  with  the  utmost  ease 
and  certainty  by  boiling  or  by  the  alcoholic  treatment.  An- 
cylua  is  very  easily  prepared  aft(.»r  having  been  in  alcohol. 
Indeed  most  of  the  specimens  treated  with  alcohol  will  be 
found  with  the  soft  parts  detached  after  a  few  days. 

Uniones  (fresh-water  mussels)  require  to  be  cut  open  with 
a  knife  to  divide  the  muscles,  after  which  the  soft  parts 
should  be  carefully  removed,  leaving  no  traces  of  them  to 
stain  the  shell.  An  easier  and  more  expeditious  mode  is  to 
boil  them,  when  the  nmscular  attachments  are  destroyed, 
and  the  soft  pai-ts  are  ready  to  drop  out.  After  the  soft 
parts  are  removed  the  shells  need  to  be  rinsed  clean,  and 
before  the  hinge-ligament  g(jts  dry  the  valves  should  be  tied 
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fihut,  taking  care  to  preserve  perfect  every  part  of  the  ahellt 
Dot  forgetting  even  the  epidermal  fringe.  Specimens  thifc 
have  bad  the  soft  parts  removed  by  cutting,  are  usually  mon 
brilliant  than  if  boiled,  or  if  the  soft  parts  are  simply  maoa- 
rated  or  dried. 

Bare  specimens  of  Vhionidce  are  sometimes  found  where 
the  musk-rat  has  accumulated  shells.  It  is  sometimsi  an 
object  with  the  collector  to  preserve  shells  found  only  under 
such  circumstances.  Such  specimens  when  carefully  washed 
will  often  be  found  to  have  a  dull  chalky  appearance  that  ii 
not  indicative  of  the  true  character  of  the  species.  The  brit 
liancy  of  the  shell  may  be  measurably  restored  by  dipping  it 
a  few  seconds  in  a  bath  of  dilute  muriatic  or  niiric  aeid^  tben 
rinsing  with  clear  water  and  wiping  dry. 

Since  naturalists  have  come  to  regard  a  collection  aoooid- 
ing  to  the  perfection  of  the  specimens  it  includes,  the  habiti 
that  collectors  were  accustomed  to  indulge,  in  their  attempt 
to  beautify  specimens,  have  pretty  much  gone  out  of  use.  Ik 
is  no  longer  considered  necessary  to  remove  the  epidennii 
of  shells  'in  order  to  develop  unrevealed  beauties,  except 
perhaps  in  specimens  intended  to  adorn  a  mere  collection  of 
curiosities.  Even  t'a?*m.sA,  which  once  was  so  liberally  ap- 
plied to  shells  to  impart  a  fictitious  gloss,  is  now  no  longer 
used  by  those  who  aim  to  serve  the  purposes  of  science.  Yet 
there  are  some  circumstances  under  which  a  somewliat  defec- 
tive six'cimen  ma}'  have  its  natural  appearance  [wrtly  re- 
stored, even  when  apparently  of  little  value.  After  cleaniiig 
the  shell  carefully  with  a  brush,  moisten  the  whole  surffk'e 
with  a  dilute  solution  of  gum  anibic,  wiping  off  the  surplus. 
The  gum  when  dry  takes  the  place  of  the  albuminoid  tissues 
that  have  been  dissolved  out  of  the  surfaces  of  the  shell, 
measurably  restoring  its  natural  appearance. 

Young  collectors  are  often  annoyed,  after  they  have  taken 
much  pains  to  prepare  fine  specimens  oi  Anodonta  and  some 
thin-shelled  Uniones^  to  find  that  their  specimens  crack  when 
dry,  sometimes  falling  in   pieces.     This  difficulty  may  be 
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avoided  by  dipping  fresh  specimens  into  a  solution  of  chlo- 
ride of  calcium, — a  hygrometric  salt  that  always  retains 
enough  moisture  to  remain  in  solution  under  ordinary  con- 
ditions of  atmosphere  and  temperature.  This  salt  may  be 
prepared  by  neutralizing  hydrochloric  (or  muriatic)  acid  with 
chalk. 

The  use  of  vaimishes,  oils,  glycerine,  etc.,  on  shells  is  not 
recommended.  A  very  thin  solution  of  grwm  a^'aftec  htis  this 
advantage, — that  if  found  objectionable  it  may  be  readily 
washed  off  without  detriment  to  the  most  fragile  specimen. 
From  the  general  tenor  of  the  preceding  remarks  on  collect- 
ing, it  will  be  understood  thjit  perfect  specimens  are  above 
all  others  the  most  desirable.  Such,  usually,  can  be  obtained 
only  by  securing  them  alive.  When  a  species  is  abundant 
and  the  collector  has  obtiiined  a  large  series  of  specimens,  he 
will  be  able  to  select  those  which  best  represent  its  charac- 
ter. It  is,  perhaps,  policy  to  return  the  younger  and  im- 
perfect specimens  to  the  station  from  which  they  were  taken, 
as  by  so  doing  the  species  may  continue  with  only  slight 
diminution  of  numbers. 

The  collector  is  urged  to  avail  himself  of  opportunity  on 
all  occasions  to  secure  species,  however  abundant  or  unde- 
sirable they  may  seem  to  be  at  the  moment.  Many  mollusks 
are  noted  for  appearing  in  abundance  for  a  brief  period,  then 
disappearing  for  a  number  of  years.  Sometimes  artificial 
influences  destroy  a  locality  that  produces  abundant  speci- 
mens of  desirable  species.  The  erection  of  a  mill,  or  some 
chemical  establishment  on  a  stream,  sometimes  kills  out 
many  of  the  mollusks  it  would  otherwise  continue  to  pro- 
diibe.  Tanneries,  asheries,  saw-mills,  dye-houses,  in  fact 
all  kinds  of  manufacturing  establishments  on  streams  inter- 
fere with  the  mollusks  and  other  fonns  of  life  inhabiting 
them. 

Incidentally,  the  collector  of  shells  will  unavoidably  have 
his  attention  drawn  to  many  other  forms  of  life  while  seek- 
ing mollusks.     Scarcely  any  of  these  will  be  so  insignificant 
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that  they  may  not  deserve  passing  notice.  While  coUedii^ 
land-shellsy  oppoi-tunities  are  often  presented  for  securing 
specimens  of  valuable  species  of  insects,  crustaceans,  and 
worms,  especially  rare  and  curious  species  of  beetles  and  cen- 
tipedes, whose  habits  necessarily  lead  them  to  seek  shelter 
and  concealment  with  the  larger  snails.  The  chrymxlideB  of 
various  species  of  Lepidoplera  are  also  found  in  similar  situ- 
ations, and  may  be  secured  and  preserved  as  a  means  of  ob- 
taining more  perfect  specimens  of  the  mature  insects  thn 
can  be  obtained  by  hunting  the  insects  themselves.  Varioii 
species  of  Salamanders  (or  **  lizards,^  as  they  are  oftei 
termed  for  want  of  a  more  appropriate  name)  may  also  be 
found  in  the  diunp  grounds  whei*e  snails  seek  shelter  undar 
logs,  etc. 

In  searching  for  aquatic  mollusks,  many  rare  species  of 
fish  of  small  size,  such  as  are  just  suited  for  the  aquarium, 
will  often  be  found  and  captured  with  the  mollusks.  St^ 
nant  waters  are  rich  in  various  forms  of  insect  life,  and  some 
of  the  species  are  remarkably  interesting  for  their  singohr 
forms  and  curious  habits.  In  such  situations  will  be  fcMud 
both  the  laiwoB  and  perfect  insect  of  several  species  of  Utftis- 
cus  and  allied  genera,  some  of  the  species  quite  large,  others 
quite  small.  Such  stjigriaiit  waters  also  produce  various 
other  kinds  of  insects  (see  Vol.  I,  p.  828,  tig.  2;  p.  436, 
tig.  2),  including  those  that  ffwim  and  skafe  (Vol.  I,  p. 328, 
tig.  3)  about  over  the  surface  of  the  water  as  well  also  as 
those  that  propel  themselves  boat-like  hi  the  water  (Vol.  1, 
p.  328,  fig.  1).  A  limited  class  oi crustaceans  and  amielid* 
are  found  in  simihu*  stations, — all  of  them  objects  of  curious 
interest,  not  less  on  account  of  the  singularity  of  their  fonus 
than  on  account  of  the  wonderful  habits  that  disclose  their 
adaptation  to  the  conditions  in  which  they  are  found. 

To  the  microscopist,  also,  the  stagnant  water  offers  t 
world  for  investigation  (Vol.  I,  plate  13,  illustrates  some  of 
the  forms).  A  little  tuft  of  the  green  slimy  vegetation 
that  iu  such  situations  is  found  adhering  to  sticks,  twigs,  in 
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feet  every  surface  covered  by  the  water,  is  full  of  life  iu 
some  of  its  most  singular  and  wonderful  forms,  some  vege- 
table, some  animal  (Vol.  I,  pp.  505  to  530  inclusive ;  also 
587  to  595). 

The  stiignant  pool  is  also  the  winter  residence  of  numerous 
species  of  frogs  and  other  Batrachians^  for  whose  songs  we 
listen  in  the  warm  showery  evenings  of  the  opening  spring. 
Hither  come  also  the  wanderers  in  the  fields  and  forests  to 
deposit  their  eggs,  whicli  appear  first  endowed  with  life  as 
minute  pollywoyn  or  tadpoles^  ultimating  in  toads  and  frogs. 
The  eft,  or  water-newt,  a  small  brown  salamander^  marked 
with  curious  spots,  is  also  found  in  the  stagnant  waters ;  and 
pools,  on  the  borders  of  marshes,  are  the  homes  of  various 
species  of  turtles.  The  larvaj  of  mosquitoes,  of  which  our 
country  has  a  great  variety  of  species,  abound  in  stagnant 
waters,  and  they  will  be  readily  found  in  every  little  puddle 
that  has  been  a  few  days  exposed  to  the  sun's  warming  influ- 
ence. 

In  the  streams  where  there  is  greater  purity  of  water,  in- 
sect life  is  not  so  apparent.  But  here  we  have  the  curious 
cray-fish  {Asfacus  Jiartonii  of  the  older  writers)  that  in  min- 
iature apes  the  form  of  his  marine  cousin,  the  lobster.  Here 
abound  the  hirvie  of  various  species  of  dragon-fly  (Vol.  I, 
p.  279,  fig.  5 ;  Plate  9,  fig.  1  to  7  ;  p.  307,  fig.  1 ;  pp.  308, 
309,  311)  in  somewhat  greater  abundance  than  in  the 
crowded  stagnant  waters, — also  the  larvoe  of  various  species 
of  Caddis-flies  (Phrt/(/anea) ,  who  form  for  their  protection 
little  tubes  composed  of  fragments  of  wood,  straws,  etc.,  con- 
nected together  bv  the  silken  secretion  of  the  voun*;  insect. 
In  rivers  and  lakes  on  the  stems  of  aquatic  plants,  in  June 
and  July,  will  be  found  beneath  the  surface  of  the  water 
numerous /?<(/?(e  of  a  beautiful  beetle,  the  mature  insects  glis- 
tening with  burnished  Kteel  and  bronze,  flitting  about  and 
sunning  themselves  on  the  aquatic  vegetation. 

Life  abounds  around  us  everywhere.  To  call  attention  to 
a  few  forms  that  do  not  daily  challenge  familiar  attention 
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has  been  the  object  of  this  paper.  The  subject  is  one  full 
of  interest, — one  that  has  received  the  attention  of  the  most 
vigorous  intellects,  and  yet  remains  as  full  of  undiscovered 
truths  as  in  the  beginning, — being,  as  are  all  the  works  of 
nature,  a  field  of  infinite  variety,  inexhaustible* 


A    COMICAL    OWL. 

BY  CHARLES  WRIGHT. 

The  owl  is  called  a  solemn  bird.  It  may  be  so ;  yet  I 
have  seen  one  in  Cuba  whose  actions  would  upset  the  grav- 
ity  of  a  very  sober  meeting. 

The  bird  in  question  {Glaucidium  Siju  Orbigny)  wag 
taken  young  from  the  nest,  and  grew  quite  tame  and  fiunil- 
iar.  His  ordinary  food  consisted  of  lizards,  though  he  would 
eat  moths  and  other  large  insects.  His  power  of  swallowing 
was  surprising.  From  the  first,  almost,  he  could  dispose  of 
the  sninller  lizards ;  but  soon  gained  strength  and  throat 
capacity  to  take  in  specimens  as  long,  if  not  quite  so  larp*. 
as  himself;  even  two,  three,  or  more  at  a  meal.  He  usually 
eonnnenced  by  tearing  away,  awhile,  at  the  head,  which, 
however,  he  did  not  seem  to  diminish  nmoh  in  size ;  after 
which  came  the  ell'ort,  sometimes  a  protracted  one,  to  swal- 
low it  entire — head  foremost.  With  time,  however,  it  took 
its  regular  supper  (it  had  but  one  meal  a  day)  with  little 
apparent  effort,  unh^ss  an  uncommonly  large  bit  was  iriven 
him.  And  so  much  did  his  appetite  increase,  that  some- 
times a  scarcity  prevailed;  whether  it  occurred  from  the 
ncfrlect  of  the  nesrrito  to  cater  faithfullv,  or  from  th<*  i)aueitv 
of  the  <rame.  Bv  dav,  he  remained,  solemnly,  in  the  corri- 
dor,  dosinir  away  the  lonelv  hours  on  a  piireon-caire,  or  ou 
the  beam  snj)porting  the  eaves.  Before  learning  to  tly  well, 
at  night,  after  candle-lighting,  he  was  taken  down  and  placed 
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on  tho  table  to  take  his  supper.  Afterwards  came  the  fun  ; 
and  this  consisted  of  actions,  if  not  so  dangerous,  queerer 
tiian  that  ascribed  to  the  one  which  continued  to  look  at  tho 
man  going  round  the  tree  till  it  twisted  its  neck  off.  He 
was  curious  to  examine  everything  he  saw  in  motion.  If  a 
moth  scorched  its  wings  and  fell  on  the  table,  he  would  sidle 
round  it  till  satisfied  there  was  no  danger  to  be  feared,  when 
he  would  seize  it,  if  of  a  size  to  be  seized,  or  make  at  least 
the  efforty  if  too  small,  and,  if  hungry,  devour  it;  or  leave  it 
to  examine  some  new  object.  What,  however,  was  particu- 
larly amusiug  was  his  observation  of  minute  insects  which 
were  attracted  to  the  light,  and,  of  course,  fell,  unable 
to  fly;  but  with  power  to  struggle.  And  his  vision  was  so 
acute,  that  he  saw,  instantly,  across  the  table  even,  any  new 
comer,  though  too  minute  to  be  readily  seen  by  the  specta- 
tors without  a  lens.  Now  ho  would  approach  the  helpless 
sufferer,  at  first  cautiously,  as  if  taking  roundings.  Mean- 
while he  would  stretch  his  neck  upwards  to  its  utmost  extent 
and  look  directly  down ;  then  first  to  one  side,  now  to  the 
other,  and  twist  his  head  round  so  that  the  eyes  would  be 
almost  downwards  and  the  beak  upwards ;  all  the  time,  side- 
ling one  way,  then  the  other,  till,  at  last,  reassured,  he  would 
make  a  little  leap,  and  pounce  down  upon — nothing. 

**Sijuito"  had  other  odd  ways.  His  tail  was  not  so  large 
nor  so  brilliant  as  the  peacock's.  Perhaps  he  thought  it  was, 
which  was  just  as  well  for  him.  At  all  events,  he  did  his 
best  to  display  what  he  had,  as  well  as  the  more  splendid 
bird.  He  spread  it  out  to  its  utmost  extent,  cocked  it  up  as 
high  as  it  would  go,  and  twisted  it  to  the  left  and  to  the 
right,  uttering,  frequently,  his  monotonous  toot. 

If  one  could  have  followed  in  "Gundlach's"  tracks,  and 
stopped  at  all  his  stopping-places,  he  would  have  found  that 
bird  in  a  greater  number  of  attitudes,  and  all  natural  ones, 
than  would  be  practicable  with  hardly  any  other,  unless  it 
were  a  parrot ;  inverted  positions  being  reckoned  among  the 
number. 
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Our  little  owl  became,  at  last,  V(»ntiiresome,  wishing  to 
see  the  great  outside  world  ;  and,  flying  out  of  his  «ife  dona- 
icil  one  night,  he  passed  too  near  tiie  cat,  when  the  woiUk 
less  beast  killed  the  funny  bird. 


THE   CUCUYO;    OR,  WEST  INDIAN   FIRE  BEETLE. 

BY   G.   A.    rKRKIXS,  M.  I>. 


But  few  of  the  many  thousands  of  organized  beings  that 
cover  the    earth  are  endowed  with  the  power  of  Ix^comii^ 

luminous,  and  it  is  because  their  num))er  i$ 
so  limited,   and  consequently  that  they  fall 
so  seldom  under  our  ol)servatioii,  that  oar 
wonder  is    so  great   upon    beholding  them. 
About  fifty  of  all  the  animals  (if  we  except 
the  Acal(»phs,  or  Jelly-fij?hes)  are    iK)sse8sed 
of  this   power  of   shininur.      Tiiirtv-foiir  of 
^^   these  belong  to  the  insocts  ;  and  a  largo  ]W)r- 
tion  of  these  insects  luOonsr    to    one    iriMiib, 
the    Ehifcrs^    or    snappinir-bcotles,    MHiie  of 
which  we  Knd  al)()ut  our  i^ardcns  in  suiniiKT, 
tiioiigii  our  species  are  not  linninous. 
The  onlv  liirht-bearinir  insects  found  in    our  own   locality 
are  of  other  genera,  /V/o///m-,  etc.  ;   this   is  the   little   tiiv-fly 
which  we  lind  in  damp   fields   or  pastures  on    hot    ^umnur 
niirhts.     It   is  the   male  of  this   insect   onlv  that  flies;    tlu* 
female  is  winirlcss  and  but  seldom  seen  :    when   found,  how- 
ever,  her   light    proves  to  l)e  very  nuicli  l)rigliter  than  that 
of  her  more   active  companions;  this  winirless  female  is  the 
glowworm.      The    larva  which  closelv  resembles  the  female 
is  also   luminous,  and  even  the  einrs  are  said  to  be  sliirhtlv 
so.      We  all  remember  thesc^  little  sparkling    fire-flies,  ami 
the    queer  thoughts   that  often  pass   through  our  brains  eu 
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first  beholding  them.  IIow  mtiny  times  have  we  cha8.ed 
them,  hat  in  hand,  just  at  dusk  in  a  warm  summer's  evening, 
and  thought  we  were  quite  sure  of  our  prize,  when  the  next 
moment  he  was  sparkling  high  in  the  air  above  our  heads ; 
and  when,  after  many  unsuccessful  trials,  we  were  so  for- 
tunate as  to  secure  one  of  them,  how  have  we  feared  to  take 
the  little  harmless  creatures  in  our  fingers,  lest  we  should 
be  burnt ;  or  how,  when  their  light  was  temporarily  extin- 
guished, did  we  puff  and  bh)W,  as  if  we  had  a  live  coal,  to 
brighten  them  up  ag:iin,  so  natural  is  the  connection,  even  in 
the  mind  of  childhood,  of  light  with  heat. 

This  feeling  of  wonder,  and  a  desire  to  know  somewhat 
more  of  so  strange  a  phenomena,  is  not  confined  to  children 
alone.  Older  and  wiser  heads  have  shared  it  too.  The  chem- 
ist, anatomist,  and  physiologist  have  each,  by  tiieir  peculiar 
method  of  investigation,  endeavored  to  obtain  an  answer  to 
the  questipn,  How  do  animals  shine?  Nor  is  it  strange  that 
after  all  their  efforts,  they  should  fail  to  obtain  a  clear  solu- 
tion of  the  ditficulty.  The  chemist  looks  for  phosphorus,  a 
well-known  constituent  of  the  bodies  of  ail,  or  nearly  all, 
animals,  but  finds  but  little  of  that  element  in  proportion  to 
the  amount  of  liirlit  evolved.  Slow  conilnistion  is  tried  with 
a  like  unsatisfactory  result.  The  physiologist  looks  for  some 
sort  of  galvanic  action,  like  that  of  the  gynniotus  or  t<jrpedo. 
The  anatomist,  with  perhaps  no  preconceived  notions  on  the 
subject,  makes  his  careful  dissections  in  hope  that  some  ar- 
rangement of  parts,  undiscovered  before,  may  reward  his 
search.and  solve  the  i)robleni ;  but  still  we  fail  to  be  satisfied. 
We  must,  therefore,  believe  that  while  the  Great  Lawgiver, 
.in  this  as  well  as  in  other  natural  laws,  emi)l()ys  means  for 
the  accomplishment  of  the  end  designed, — the  production 
of  light, — yet  that  these  means  bear  no  analogy  to  others 
intended  to  effect  the  same  result,  though  under  very  differ- 
ent circumstances.  The  luminosity  in  animals  is  a  power  pe- 
culiar in  itself,  as  truly  and  distinctly  so  as  seeing,  hearing, 
muscular  contraction,  or  the  exercise  of  any  other  power  or 
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faculty  with  which  animals  are  endowed  by  the  Crefttor ;  and 
this  phenomenon  is  produced  by  an  act  of  volition  ct  Um 
animal,  through  the  nervous  power  acting  on  a  peculiar  hUj 
matter,  found  only  in  certain  portions  of  the  body :  or  it  inaf 
be  that  some  of  the  brain  masses,  or  ganglia,  are  spedal^ 
appropriated  to  this  particular  end,  and  that  there  need  be 
nothing  peculiar  in  the  fieitty  mass  upon  which  its  power  ii 
expended. 

At  the  head  of  the  list  of  light-giving  creatures, and  fiurei- 
ceeding  them  all  in  the  amount  and  intensity  of  its  phosplM^ 
rescence,  stands  the  West  Indian  Fire  Beetle,  called  by  the 
people  of  the  islands,  Cucuyo ;  by  naturalists  they  are  kixma 
as  the  Mater  (Pyrophorus)  noctiltums^  or  Night-lightiiig  £1^ 
ter.  Though  found  in  all  the  West  Indian  islands,  the  sqgir 
plantations  of  Cuba  are  their  paradise,  and  during  the  mm 
evenings  of  the  rainy  season  they  exhibit  themselves  to  paw 
fection.  An  amusing  account  of  the  method  of  ..capturiq^ 
these  befetlcs  in  olden  times  is  found  in  the  Naturalist's  Li» 
braiy,  which  I  copy  for  the  amusement  of  the  reader. 

**  Whoso  wanteth  Cucuij,"  says  Pietro  Martire,  in  his  De- 
cades of  the  New  World,  "goeth  out  of  the  house  in  the  fint 
twilight  of  the  night,  carrying  a  burning  fire-brande  in  his 
hiinde,  and  ascendcth  the  next  hillock,  that  the  eucuij  may 
see  it,  and  hee  swingeth  the  fire-brande  about,  calling  cucu- 
ins  aloud  and  beateth  the  ayre  with  often  calling  and  ending 
out  cucuie^  cucute.  Many  simple  people  suppose  that  the 
eucuij,  delighted  with  the  noise,  come  flying  and  flocking 
together  to  the  bellowing  sound  of  him  that  calleth  them,  for 
they  come  with  a  speedy  and  headlong  course ;  but  I  rather 
tliinke  that  the  eucuij  make  haste  to  the  brightness  of  the 
fire-brande,  because  swarms  of  gnattes  fly  into  even'  light 
which  the  eucuij  eat  in  the  very  ayre,  as  the  martletts  and 
swallowes  doe.  Some  cucuius  sometimes  foUowcth  the  fire- 
bnmde,  and  lighteth  on  the  grounde  ;  then  he  is  easily  taken, 
as  travellers  may  take  a  beetle  if  they  have  need  thereof 
walking  with  his  wings  shut.     In  spoit  and  merriment,  or  to 
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the  intent  to  terrify  such  as  are  affray ed  of  every  shadow, 
they  say  that  many  wanton  wild  fellowes  sometimes  nibbed 
their  faces  by  night  with  the  flesh  of  a  eucuius,  being  killed, 
with  purpose  to  meet  their  neighbors  with  a  flaming  coun- 
tenance, as  with  us  wanton  young  men,  putting  a  gaping 
(lizard  over  their  face,  endeavor  to  terrify  children  or  women 
who  are  easily  frighted." 

By  the  kindness  of  a  friend  *  I  am  now  in  possession  of  a 
thriving  family  of  these  strangely  beautiful  beetles,  number- 
ing over  forty,  of  all  sizes  ;  and  while  I  write,  they  are  shin- 
ing in  all  their  brilliancy  just  by  my  side.  Considerable 
3are  and  attention  is  necessary  to  keep  them  in  health.  They 
ire  soon  to  have  their  supper,  which  consists  of  sugar-cane, 
3ut  into  thin  strips  and  moistened  with  weak  syrup,  which 
they  suck,  or  rather  lick,  up  with  an  evident  relish.  They 
present  a  singular  appearance,  rauged  in  rows  upon  the  bot- 
tom of  a  plate,  each  with  his  mouth  applied  to  the  strip  of 
3ane.  As  soon  as  they  have  finished  their  meal,  they  are  to 
take  a  bath  for  their  health  and  comfort ;  for,  like  children 
who  indulge  in  sweets,  they  get  pretty  thoroughly  daubed, 
md  need  a  good  washing.  This  bath  of  tepid  water  seems 
'o  arouse  all  their  light-giving  energy,  for  while  feeding  the 
light  is  extinguished  (very  economical,  surely  !).  The  basin 
n  which  they  float  is  all  aglow ;  it  is  indeed  a  magnificent 
spectacle  which  I  wish  all  your  readers  could  share  with  me. 
The  water  seems  to  possess  the  same  luminous  property  as 
lie  insects,  and  resembles,  when  seen  at  night,  a  basin  of 
jquid  gold. 

As  to  size,  form,  and  general  appearance,  the  cut  at  the 
lead  of  this  article  gives  a  good  idea.  It  has  been  drawn  by 
Mr.  Emerton  with  his  characteristic  faithfulness  from  a  full- 
frown  insect.  In  color  they  are  of  a  dark  brown,  almost 
3lack ;  the  larger  ones  have  a  rusty  appearance,  from  the 
presence  of  short  brown  hairs  on  pai-ts  of  the  back.  They 
lave  nothing  peculiarly  attractive  but  their  power  of  giving 
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light.  The  spots,  from  which  issue  the  luminosity,  an  lot 
situated  upon  the  head,  as  most  persons  suj^KMe  on  teritt 
them,  but  upon  the  sides  of  the  thorax,  or  middle  portion  of 
the  body,  and  also  from  a  spot  on  the  abdomen  junt  bdov 
the  insertion  of  the  last  pair  of  legs,  where  the  abdomen  and 
thorax  join.  This  abdominal  spot  is  not  so  frequently  oeen 
to  be  illnminated  as  the  spots  on  the  thorax,  but  when  the 
insect  is  about  to  fly,  or  when,  by  accident,  it  gets  upon  iti 
back,  this  part  gives  out  light  of  tenfold  intensity.  The  tide 
lights  are  oval  and  convex,  standing  out  laterally ,  and  an 
hard  and  horny  externally ;  but  this  is  onl}'  a  very  thin  and 
transparent  protection  to  the  luminous  matter  that  fills  tbeoi. 
When  not  shining,  they  arc  of  a  dirty  white  or  light-brovn 
color. 

They  are  really  lanterns,  and,  as  such,  serve  to  light  tto 
insect  on  his  nocturnal  rambles.  It  is  worthy  of  notice  that 
these  lanterns  arc  so  placed  that  the  light  jfrom  them  never 
enters  the  eye  of  the  beetle  directly,  but  only  when  rcfleded 
from  surrounding  objects ;  in  fact,  they  are  placed  just  aa  «a 
place  lanterns  upon  our  carriages,  and  for  the  same  reaaout 
that  the  light  may  not  shine  into  the  eyes  of  the  driver  to 
dazzle  and  confound  him,  but  only  upon  objects  iM'fore  and 
around  him,  from  contact  with  which  he  might  \h.'  in  danger. 
This  light  also  serves  to  attract  their  friends,  as  I  have  bad 
occasion  to  notice  while  a  number  of  them  were  upon  the 
wing  together  in  a  dark  room.  While  flying,  their  light 
seemed  to  arouse  their  companions,  who  soon  joined  them, 
and  we  enjoyed  the  rare  sight,  at  least  in  this  region  of  the 
globe,  of  seeing  several  of  these  flying  about  my  room  at  one 
time ;  they  seemed  to  play  as  flies  do  during  the  hot  days  of 
summer.  When  preparing  for  flight,  they  appear  quite  rest- 
less, and  climb  upon  tiie  highest  part  of  whatever  they  nwv 
happen  to  be  upon,  often  the  thumb,  when  held  in  the  hand, 
their  side  lights  glowing  with  great  brilliancy,  but  suq)assed 
by  the  spot  beneath ;  the  elytra,  or  hard  horny  cases  that 
cover  tjjeir  gauze-like  wings,  now  swing  upon  their  hinges, 
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and,  with  a  whirr,  the  insect  starts  off  like  a  rocket.  No 
power  of  description  can  convey  a  true  idea  of  this  singular 
sight,  the  tiny  spark  of  our  little  fire-fly  appearing  like  noth- 
ing in  comparison  ;  and  this  light  is  continued  while  they  are 
in  motion,  and  not  intermittiu":  like  our  own  firc-flv.  Their 
flight  did  not  last  many  minutes  (ages  of  torture  to  nervous 
ladies  who  might  happen  to  be  in  the  room  !  I),  being  often 
brought  to  an  end  by  the  insect  flying  against  the  mirror 
or  window  cui-tain,  and  falling  to  the  floor ;  sometimes  they 
would  fly  around  one  of  the  beetles  which  I  held  in  my  hand, 
and  alight  quite  near  it. 

Beginning  their  gambols  just  as  the  daylight  fades  away, 
they  keep  in  an  active  state  for  about  two  or  three  hours, 
when  they  become  quiet,  moving  but  little,  and  ceasing  in  a 
great  measure  to  give  forth  light.  I  have  often  noticed  this 
cessation  of  light  just  after  a  period  of  excitement,  and  also 
just  before  they  were  to  make  an  attempt  to  fly,  —  the  power 
of  the  nervous  system  seemino^  to  exhaust  itself  by  its  vi^or- 
OU8  exercise,  requiring  rest  afterward,  or  else  they  rest  to 
concentrate  their  energies  for  greater  exertions. 

Being  "birds  of  night"  they  remain  dormant  during  the 
day,  hidden  in  the  damp  leaves  or  herbage,  looking  as  if 
dead,  but  being  full  of  life  and  activity  as  night  draws  on. 
I  have  endeavored  to  cheat  them  by  taking  them  into  a  dark- 
eued  room  during  the  day,  but  the  attempt  was  not  success- 
ful, they  still  remained  quiet  until  the  usual  hour;  and  when 
disturl)ed  by  rough  treatment  and  placed  near  a  window, 
they  invariably  crawled  towards  the  darker  parts  of  the 
room.  One  of  my  colony,  by  some  mishap,  got  one  of  its 
side  lanterns  out  of  repair  so  that  it  emitted  no  light  for  two 
days,  but  after  that  time  perfectly  regained  it.  Most  of  the 
little  pets  seem  to  have  met  with  the  loss  of  one  or  more 
legs,  and  some  have  lost  all ;  but  this  mutilation  does  not 
seem  to  interfere  with  their  luminous  powers  at  all.  Theso 
poor  cripples  have  to  be  assisted  more  than  their  compan- 
ions when  taking  their  food. 
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The  light  given  off  by  this  insect  is  of  a  Tery  pecoKv 
nature.  When  seen  during  the  day  it  is  of  yellow  ookr, 
strongly  tinged  with  green ;  at  night  the  green  is  not  perac|h 
tible,  and  the  amount  of  light  given  off,  though  considerriili, 
is  of  an  intangible  character.  I  use  the  word  intangible,  ftr 
want  of  a  better  one,  to  describe  the  opalescent  appeanaei 
of  their  lights  when  we  look  directly  at  them.  Its  eAot* 
upon  the  retina  of  the  eye  is,  at  times ,  painful  when  looind 
upon  steadily  for  some  minutes ;  and  after  being  rimt  up  ia  a 
dark  room  with  them  for  an  hour  or  oven  less,  I  have  found, 
upon  looking  at  the  gas-light  in  the  street,  it  had  a  brillini 
red  appearance,  as  intense  as  the  crimson  stars  of  rodnta 
made  by  the  burning  of  strontian.  This  effect  lasted  sevsnl . 
minutes. 

By  placing  the  luminous  parts  of  one  insect  quite  near  As 
paper,  very  fine  print  can  be  easily  read  by  its  aid,  though  I 
cannot  imagine  the  light,  even  of  a  large  number,  to  be  wA 
ficieut  for  any  pixictical  illuminating  purposes  as  has  beei 
affirmed  by  some  writers.  The  Cuban  ladies  make  a  singukr 
use  of  these  living  gems,  sewing  them  in  lace  bags,  which 
are  disposed  as  ornaments  upon  their  dresses,  or  arranged  is 
a  fillet  for  their  hair. 

The  perfect  control  which  the  insect  has  over  these  lumi- 
nous spots  is  very  marked.  While  they  remain  dormant 
during  the  day,  their  light  is  wholly  extinguished,  not  even 
a  ray  is  then  to  be  seen  even  in  the  darkest  room ;  but  u 
soon  as  they  begin  to  crawl,  that  moment  they  light  up  their 
path  with  the  lanterns  on  the  thorax,  not  often  using  the 
patch  upon  the  abdomen,  except  while  flying  or  preparing 
for  flight,  and  it  is  only  while  on  the  wing  that  their  whole 
illuminating  apparatus  is  displayed  in  all  its  intensity  and 
beauty. 

Their  period  of  perfect  insect  life,  even  in  their  own  native 
island,  is  quite  brief,  lasting  only  about  three  or  four  months, 
not  one  l)eing  seen  before  the  commencement  of  the  rainy 
season,  which  begins  about  April,  and  disappearing  in  Jolf 
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or  August.  As  this  period  draws  to  a  close,  tlicy  lose  much 
of  their  vigor,  their  power  of  iilumiiiatiou  grows  less,  eveu 
their  bath  fails  to  arouse  them,  and  it  wholly  ceases  just 
before  death  takes  place. 

The  treatment  which  I  have  found  to  be  most  successful  in 
keeping  them  in  health,  is  that  which  imitates  as  nearly  as 
}K)S8ible  their  condition  in  their  own  climate.  There  they 
feed  upon  the  sweet  juices  of  the  cane  which  they  find  Jicci- 
dentally  bruised  (for  they  have  no  organs  for  wounding  the 
plant),  being  frequently  drenched  by  the  warm  tropical  show- 
ers, flying  about  briskly  for  a  few  hours  only  during  the  early 
evening,  and  hiding  under  the  dark  damp  foliage  during  the 
day.  And  to  give  them,  as  nearly  :is  possible,  the  same  con- 
ditions, I  bathe  them  with  tepid  water,  feed  them  on  weak 
syrup  upon  slices  of  cane,  giving  them  their  food  in  the 
evening,  and,  during  the  day  keep  them  in*an  open-work 
basket,  covered  with  fresh  damp  clover-leaves. 

In  my  collection  were  insects  of  various  sizes,  but  I  was 
not  able  to  perceive  that  the  smaller  ones  gained  any  in  size, 
though  they  ate  well.  Being  perfect  insects,  it  is  doubtful  if 
they  require  much  nourishment,  but  only  a  sufficient  amount 
of  moisture  to  make  good  the  loss  by  respiration  and  tran- 
spiration ;  the  sugar,  perhaps,  giving  it  a  relish,  or,  it  may 
be,  keeping  up  the  fatty  matter  of  the  illuminating  organs. 
I  have  never  found  the  least  trace  of  excrementitious  matter 
about  them.  As  the  period  of  their  life  during  which  they 
feed  most  freely  is  confined  to  the  larva  stage,  like  other 
insects,  it  is  only  during  this  time  that  they  increase  in  size. 
I  find  no  mention  in  anv  work  of  the  nature  of  the  food  of 
the  laiTflB  of  this  particular  species  of  Elater ;  but  some  of 
their  cousins  are  said  to  be  very  destructive  to  the  roots  of 
plants,  particularly  of  the  gnisses. 

An  examination  of  the  peculiar  matter  upon  which  their 
power  of  luminosity  depends,  or  in  which  it  manifests  itself, 
shows  it  to  be  composed,  in  a  very  large  portion,  of  fat,  in 
which  are  found  some  air-tubes  and  a  very  large  supply  of 
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nerves.  This  fatty  matter  is  of  a  chalky  whiteness,  and, 
when  spread  upon  a  slip  of  glass  and  examined  by  tiie  mioo- 
scope,  gives  the  characteristic  appearance  of  fat  globokt. 
When  rubbed  upon  paper  and  warmed,  it  loaves  a  gresqr 
stain;  and  when  the  whole  mass  is  digested  in  sulpborie 
ether,  the  fat  is  dissolved  out,  leaving  branch-like  masacicf 
nerves  in  great  abundance,  and  also  the  tubes  of  the  iIn 
vessels.  The  mass  of  luminous  matter  upon  the  abdonwa 
is,  as  has  been  stated,  many  times  greater  than  that  upon  the 
thorax,  and  is  covered  externally  by  a  very  delicate  and  flei- 
ible  membrane,  which  forms  the  joint,  and  reaches  ooih 
pletely  across  the  animal.  Inside  it  has  not  so  distinet  a 
boundary,  the  vessels  of  other  portions  of  the  body  beii^ 
continuous  with  it,  the  luminous  matter  still  being  quite  dis* 
tinct.  In  the  thoitix,  this  same  substance  is  found  I}iiig 
behind  the  two  oval,  convex,  tmnsparcnt  membranes,  of  a 
horny  nature,  being  separated  from  it  by  a  very  thin  tna^ 
parent  membrane,  which  acts  as  a  special  envelope,  and  is 
also  supplied  with  nerves  and  air-tubes,  as  in  the  abdomind 
portion. 

It  iKJComcs  very  evident  to  any  one  who  attentively  cxnin* 
inos  these  insects  while  in  a  living  and  healtliy  state,  that 
their  luminous  power  depends,  not  upon  chemical  action,  as 
does  the  air  in  our  lungs  during  respiration,  which  action 
must  go  on  entirely  independent  of  any  voluntary  effort  on 
the  part  of  the  possessor,  but  that  it  is  completely  under  the 
control  of  the  animal,  and  is  used  by  it  for  puiposes  which 
render  its  exercise  at  times  wholly  needless.  It  is  also  cvi- 
dent  that  whatever  arouses  the  nervous  ener«rv'  of  the  animal 
to  full  activity,  causes  a  corresponding  manifestation  of  lumi- 
nosity ;  and,  on  the  contrary,  whenever  the  insect  is  placed 
in  media  which  depress  its  vital  powers,  and  act  either  di- 
rectly or  indirectly  upon  its  nervous  masses,  then  it  cease«, 
wholly  or  in  i^ait,  to  give  out  its  light,  using  it  as  means  to 
accomplish  a  desired  end,  as  truly  as  its  muscular  power. 

In  concluding  this  paper,  already  unnecesssirily  long,  I 


k  ^'^ud 


THE   WEST   INDIAN   FIRE   BEETLE.  431 

cannot  omit  to  give  the  reader  an  extract  from  a  letter 
from  Cuba  which  I  have  just  met  with,  by  a  most  pleasing 
writer,*  which  gives  a  vivid  description  of  this  insect  as  seen 
in  its  native  island.  The  writer,  after  a  most  amusing  ac- 
count of  several  insects  with  which  she  (  ?)  came  in  contact, 
sa^'s : 

"But  a  really  beautiful  and  interesting  insect  is  the  Co- 
cuyo,  or  famous  fire-fly  of  the  West  Indies,  two  of  which  I 
now  have  on  my  table  in  an  impromptu  cage,  where  they 
have  been  domesticated  for  a  week.  Very  docile  are  they 
in  my  hands,  to  whose  touch  they  seem  to  have  become 
pleasantly  accustomed,  taking  kindly  to  a  diet  of  moist  sugar 
in  lieu  of  sugar-cane,  which  is  their  appropriate  aliment,  and 
accepting  a  semi-daily  bath  in  my  wash-basin  with  great 
apparent  enjoyment,  floating  about  in  the  water  for  several 
minutes,  and  then  spreading  their  legs  and  feelers  as  a  sign 
that  they  are  ready  to  come  out.  They  are  a  sufficiently 
unattractive  bug  in  their  unilluminated  state,  being  of  a 
dingy  earth-brown  color,  and  al)out  the  shape  and  size  of  a 
lai'ge  cockroach ;  but  they  become  so  glorified  by  the  iiTadi- 
ation  of  those  wondrous  orbs  of  phosphorescent  light  which 
they  carry  about  on  their  shoulders,  that  the  children  scream 
with  delight  at  the  sight  of  them,  and  ladies  make  pets  of 
them  as  I  do,  and  even  use  them  as  ornaments  on  some 
occasions.  I  saw  a  lady  at  the  'Ketreta'  once,  with  a  coro- 
net and  stomacher  of  them ;  and  all  the  crown  jewels  of 
Spain  could  not  have  made  her  so  resplendent.  The  light  is 
not  a  flash,  seen  for  a  moment  and  then  gone,  like  our  fire- 
fly, but  it  is  emitted  in  a  brilliant,  steady  ray,  at  will,  and  is 
of  extreme  beauty  of  tint,  being  of  a  slightly  greenish  yel- 
low viewed  in  some  positions,  and  of  pule  red  viewed  in 
others.  It  is  a  touching  fact,  that  the  poorer  classes,  when 
severe  sickness  visits  their  dwellings,  conline  a  half-dozen  of 
the  Cucuyos  in  a  cage,  and  are  thus  furnished  with  a  most 
beautiful  and  inexpensive  light  for  night-watchings." 

•  W.  M.  L.  Jay,  in  "The  Churchman  "  of  June  13, 18C8. 
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It  ia  to  be  bo)X!(l  ttiut,  with  the  modem  facilities  for  BbotI 
passages  fn)m  Culm,  wc  shuU  every  year  be  al>lc  to  sec,  em 
in  our  frigid  climate,  a  lai-gc  iiiiuibcr  of  these  distinguislied 
strangers. 

Fix.  1.  Tig.  2.  Fig- 3-  Flg-l.  Fls.5. 


® 


i 


■  KoTE. — Wo  flsiirescvcrnl  examples  of  our  iiallrc  flrc-Sic9,wlthalgiiR 
(Fig.  3)  nT  1111  atlutt  roniuli.'  kIo^"'')""  tnitn  Z.iiixibiir,  ivhicli  closely  rewo- 

bits  till' KiiirlWi  KloM-woriiMLiiiiii'vris).  Ki;:.  1  !■<.  very  pr..l>alily,UieUrTs 
of  a  fteHiis  iilli.'d  lo  rh..lnrU.  r)r\v!]irli  7'.  7Vimv/i-.(,„V.i( Kii;.  .' .  is  tiip  aihlt 
mnlr.  enliir;;.'.UHi<T.  »-.  iin- Ilii>  .>(Ii.T  Ik'ures  (Uii- lines  l.y  Die -Me  of  Up 
lliiui-i'  slii>»'-  (lie  l''ii:.'lli  of  till'  lii-.'r'L  <l-.'l('i.  We  riiiinil  Ibis  ]:irv:L  .irlr 
ill  )l:i,v.  iiiiiler  it  M.nie  in  (l:iiiir>  j.'r.iiiii.l.  at  Sw!iiiii»<-cil.  Mas<.  Il  i>  n'|irc- 
seiili.l  a-  hi  Ihe  net  .ir«;ilkiii-.  tlie  lee(  .>ii  cue  si.le  of  111'-  l»«l.v  iiii>rln; 
nl(eriKi(.-lv  ivitli  llii.-e  on  tlie  olliiT.  TliN  is  llie  ivay  iiiseels  L-i-iH-railj 
walk.  It  iva-^  net  liiiiiiiiuus  ..ij  t)ie  cveuiii!,'  .if  tlie  ,Jay  il  na*  di-nmn'.L 
lliU  a  Irdly  iiiiiilii.iii-  Uty.i  i¥\-Z.  4.1  Inis  I.een  eomiiiiiiiieateil  lo  ti^  l.y  Mr. 
Saiii>i>i-ii;   il  »'aK  r.iiiiiil  al  Itoximry.  Ma^s.    We  tiaie  been  iis  yel  iniaiilrta 

iiirva.  biliHi^im;  rviiii-nlly  ti>  tills  faniiiy.  aii.i  reiateil  to  tlie  ([eiiiis  /Ww. 
It  n-a^  ri.niul  liy  liev.  Y..  C.  Ilo!!e-,  at  Wc-Lttin.i.k.  Maine,  iinil.r  l.av.-i. 
anil  it.  ].n.1ial.ly.  like  oliier  larva.  ..I'  lire-Hies.  IVcfls  i.u  lai»l  >!i:iil-.  rtr. 
Tlie  l>oily  i.rtliis  ivmarkabli-  insect  is  very  Hat.  m)  tlial  it  l.)i.l;-:i>  Iflbrn' 
eolliil  lie  no  rcH.in  for  the  vix'eia.  On  .."[.eiiini;  the  box.  il  reinaineii  fh- 
tloiiury  fur  so  lonu'  n  time,  liial  ive  tiioti^'iit  we  iiad  lier^re  us  llieiliia 
ami  dri<'<l  nniaiiis  ol'  an  tiise<'l.  ivliieit  pui'.y.li'd  ns  exeeedlniily  as  it  vji. 

lull  im.re.  wiini  it  si-.wly vid  before  onr  asi.niishe.l  vision.   T..  lalfc.'t 

an  in-eet  winking'  its  .'ye  is  ^i  lle|■e^v.  l>iit  we  imauine  iher.-  nnisi  li«e 
been  an  invdliitiliiry  iwiiikle  in  its  Tniiid's  eye  oX  cmr  Innocent  stinirfsci; 
Us  movftneiiiN.     ilerc.  Indeed,  «a.s  one  of  those  forms  so  oOen  ol>s«rv«l 
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by  naturalists,  which  mimic  other  objects  for  purposes  of  self-protection. 
Our  comical  larva  has,  doubtless,  had  many  a  lau^h  over  the  balked  re- 
search of  its  carnivorous  foes,  for  it  so  strongly  resembles  a  dead  and 
withered  leaf  with  its  edges  variously  incised  and  turned  up,  as  to  escape 
any  but  the  sharp  eyes  of  our  couchological  ft'iend.  As  seen  in  the  figure, 
the  sides  of  the  head  and  each  ring  of  the  body  is  produced  into  a  remark- 
ably long,  soft,  fleshy  tubercle,  and  there  are  two  rows  of  black  spots 
along  the  back.    The  figure  is  drawn  over  twice  the  natural  size. 

In  the  "American  Entomologist'*  (noticed  in  our  Reviews)  are  draw- 
ings sliowing  the  transformations  of  another  genus  of  fire-rty,  the  Pho- 
tiuus  pyrdlis.  The  larva  feeds  on  soft-bodied  insects,  probably  the  earth- 
worm, and,  when  fUU-grown,  forms  an  oval  cavity  in  the  earth,  where  it 
transforms  into  a  pupa,  and  in  ten  days  assumes  the  beetle  state.  —  Ei>s. 
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The  Percheron  Hoksk.*  — We  cannot  notice  this  work  better  than  by 
quoting  the  following  short  preface  of  the  translator : 

"The  little  volume  which  is  now  presented  to  the  notice  of  the  lovers  of  the  horse  In  America 
1b  It  translation  of  the  work  of  a  dlKtlngulshcd  Fri'ucli  author,  whu,  holdhiK  a  IiIkIi  position  of 
trast,  made  this  as  a  report  to  the  Govcmntrnt.  Ifl8  vh'wa  in  nonie  reK[>ect{t  may  be  regarded 
as  extreme,  bat  on  the  wliole  they  arc  cliaructrrlzed  by  Mtrong  conituon  i^enhe,  and  arc  8upi>orted 
by  a  practical  familiarity  with  all  the  phasos  of  his  subject  which  should  givr  tlieni  weight. 

The  Perclieron  horse,  no  doubt,  stands  flrst  among  the  draft-breeds  of  the  world.  Ills  value 
luui  been  thoroughly  tested  in  thl.s  countr}',  and  the  fact  is  o:jUibllshed  beyond  a  CJivil,  that  with 
oareAil  breeding,  and  probaltly  an  occaf<lonaI  renewal  by  the  Importation  of  n-esh  blood,  the 
Pereberon  maintains  his  superior  characteristics,  and  inipressc^s  them  \\\ka\  his  descendants  of 
only  one-quarter  or  ono-eightl»  blood  to  a  very  marked  degree.  The  value  of  fast  trotters,  their 
encouragement  by  Agricultural  Societies,  and  the  enormous  i>rlccH  which  liave  been  paid  for 
animals  valuable  simply  for  their  f*pee<l  as  trotters,  has,  nr>  doubt,  had  a  tendency  to  direct  the 
Alms  of  horse-breeders  in  a  wrong  direction.  The  result  is,  fh>m  whatever  caute  it  comes,  that 
tiie  true  horse-of-all-work  has  been  neglected.  The  Percheron.  combining  :is  he  does  a  certain 
attractiveness  of  style,  very  n*oc  action,  considerable  speed  united  to  power,  with  astonishing 
■trength  fur  Ids  weight,  and  the  greatest  kindness  and  docility,  se<Mn.s  to  otl'er  to  AnuTlcan 
borse-breeders  an  exceedingly  useful  animal,  either  to  be  maintained  distinct,  or  used  for  im- 
proTlng  our  stock  of  both  light  and  heavy  dralt-horses  by  crossings.  The  value  of  this  work, 
however,  does  not  consist  in  Its  recommendation  of  this  bree<l,  or  demonstration  of  Its  value  In 
Trance,  but  its  bold  discussions  of  the  principles  of  breeding  as  applied  to  the  improvement  of 
tlie  Pi>rcheron8,  and  equally  applicable  to  that  of  other  draft  breeds,  will,  doubtless,  commend 
thenuelvea  to  the  careAil  consideration  of  breeders. 

Interest  In  the  Percherons  has  Increased  greatly  of  late.  Several  notable  Importations  have 
been  made,  and  excellent  representatives  of  this  noble  breed  are  to  be  found  in  the  Eastern, 
Weatem,  and  Middle  States.  The  engravings  which  embelish  this  volume  are  portraits  of  ani- 
mals owned  by  Mr.  W.  T.  Walters  of  Baltimore,  Md.,  tlirough  whose  interest  in  this  subject  the 
Pabilabers  were  induced  to  Issue  this  translation  of  M.  Iluys*  work.'* 

The  following  remarits  by  M.  Du  Huys,  on  the  Arab  as  the  Primitive 

•The  Percheron  Horse.  Translated  from  the  French  of  Du  Huys.  Illustrated.  12mo,  1868. 
Orange  Judd  k  Co.,  New  York. 
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Horse,  and  his  rolatiou  to  the  PerchcroD,  will  not  be  uninteresting  to  our 
readers : 


**  I  commence  with  the  Arab  crossing.    Two  motives  have  Indnoed  me  to  IbUow  Uils 
catiou : 

Ist.  Tlie  Arabinii  Is  the  type-bonic,  and  the  type  slioald  be  examined  before  Ita  dertralivrs. 

2nd.  The  IVrchcron  nhows  a  ver>'  gr<>at  analog}',  by  his  coat,  conformatiun,  cliaracter  cf 
race,  mlM  illhi>oMtl(>n  and  endurance,  to  the  Arab,  of  which  he  seems  to  be  CIh*  sob,  noivltt* 
standing  certain  differences,  the  result  of  time,  climate,  and  the  n^gion  In  wbidi  he  la  bntdaat 
in  which  he  llve(<. 

I  have  said  that  the  Percheron  horse  exhibltH  In  common  with  the  Arab  nniucrons  maikicf 
a  common  parentage  and  ri'latlonship:  these  marks  are  very  obvions.  A  Pi-rclieron,  a  tnc 
Percheron,  fur  some  still  exist  (as  tlie  famous  Toulouse  of  M.  Cheradame,  of  Kcouciic:  and  tW 
renowned  JeaU'le-tilanc  of  M.  Miard,  of  Villers,  near  Kap,  in  tlie  department  of  tlie  <^>rac«Cc 
etc.),  pluc(>d  alongside  of  an  Arab.  presentJ^  notwltiistandiug  his  heavier  and  grtiMcr  fbm. 
analogies  witli  him  so  striking  that  we  are  easily  Induced  to  believe  them  uudoubtc-d  reUthaM. 

The  Vcrcheron  of  tlie  primitive  type  has  a  gray  coat  like  the  Arab;  and  like  him  an  al«a> 
dant  and  silky  mane,  a  fine  skin,  and  a  large,  prominent,  and  exi>res!>lv(;  eye;  a  broad  furebrad, 
dilated  nujitrils,  and  a  Aill  and  deep  cliest,  altliough,  tlie  girt  with'htm,  as  with  tlie  Arah,b 
always  lacking  In  fkiluess;  more  bony  and  leaner  limbs,  and  less  covered  wltli  hair  than  tkote 
of  other  draft-horse  families. 

He  has  not.  it  is  true,  the  flne  haunch  and  flne  form  of  the  slioulder,  nor  that  swan-like  W(k 
whlcl)  dihtingulslies  the  Arab;  but  It  niuM  not  be  forgotten  that  for  age»  he  Iiam  b«-<-u  rmphq^itl 
for  draft  purposes,  and  thehe  habits  have  imparted  to  his  Intuy  fVnme  an  anatomical  stmetan, 
a  combination  of  levers  lulapted  to  the  work  he  Is  called  ufton  to  i>erlbrm.  He  ban  not,  I  ifan 
acknowledge,  such  a  flne  skin  as  the  Arab,  nor  his  prettily  rounded,  oval,  and  small  fuul;  bal 
we  must  remember  the  fact  that  he  lives  under  a  cold  climate,  ui>on  elevated  plains,  wliere  Ma- 
ture gives  him  for  a  covering  a  tliicker  sklu  and  a  warmer  coat,  and  tliat  be  lias  been  fur  a|M 
stepping  up<»n  a  moist,  clayey  soil. 

In  all  that  remains  In  him,  we  recognize  a  heavy  Arab,  modified  and  remodelled  bj  cltnate 
and  peculiar  circumstance's.  He  hns  remained  mild  and  lahorh'US,  like  his  sire;  be  IsbruagLt 
up  like  hlni.  In  the  midst  of  the  family,  and,  like  him,  he  possesses  In  a  very  high  drgree  Ibe 
faculty  of  easy  acclimation.  He  accpiires  this  in  the  midst  of  the  numerous  migratioiisi  ]irae> 
complishes  in  IN*rrhe,  lln"  counterpart  «)f  tln»se  that  tin*  tyi>e-horse  makes  u|M»n  the  ^and^dftlir 
<l*'sert.  A  filial  e«»nii>arl»«»u,  wlilch  lias  n<»t,  as  yet,  b<  m  >utliclrntly  n<itlct*<i,  |»,  tliat.  llVt-  lln- 
Aral),  he  has  no  need  ol'lxing  niutilutrd  in  ordrr  to  )>o  trained,  uianagt'd  and  kept  witliout  <lait> 
g(T.  In  a  Wind,  the  INTclurnn,  n«>tuitlistan<llng  the  a>i<M  wlilcli  >ei)arate  them,  pre-t-ul"  ut 
alllnlty  a*-  t'I<>>«-  as  p)>-nil('  with  tin-  i»riniltiv*-  hors<-,  wliu-li  1^  tlir  Arab. 

Fnnn  Ihl-  similarity  of  form  and  proliablr  relationship,  conu-s  tin*  th«»u;:lit  of  n«-w  .ilUa;  rr-i. 
Hut  in  onhr  to  form  a  more  ea-«y  e.-tlniaf«'  o|  their  ellV-cts,  It  will  not  Im- witliout  liil<  r*>t  !•• 
olasNlfv  tin-  iKtrsr.s  with  reirn-nt  e  to  tluir  origin.  'Mils  elasf«ltlcntlon  pr«M|ui'e.s  three  vi-ry  Jls- 
tliM'l  u'ioiii)>:  the  jiriniUlv*'  hor>e,  the  natural  lior>»<-,  an«l  the  compound  lior-^  . 

TIh' /•/•i////7ir»' //<><rjir,  «)riental  In  lt>  <»rl;iin,  J?>  the  pure  Arahian  hor?e;  no  other  Ls  arknvvl- 
ed;:«<l. 

Durinir  the  time  of  the  (TUsaders,  a*"  w<- have  aln-ady  said  In  our  first  part.  In  conM<jn*iic»' 
of  war>  and  all  kinds  of  ^.\ciir-<lons,  lndlvi<luals  of  thl-  raer  were  spread  over  a'nn».>t  all  part* 
«>f  the  jrlobe.  AlthouKh  at  fir^t  the  pre>tl;:e  ^\  lileh  their  snjn  rl<»r  merits  •1«>«  rv»-<l  i<«il  to  !l:»i: 
l>eln;r  hre(|  In-and-in,  the<e  exiles  wer*-  pla<'e»l  iin<Jer  diflVn-nt  latitude-.,  in  ditT'-n-nt  atii.«^ 
l»ln-rle  and  h>;rlenl<'  condition"-,  whleh  ;rradiially  modilh-<l  tln-tr  «|nalllle.s  and  le<l  ti»  tin-  •!•  >r'  i.»r- 
aey  of  the  racv.  An<l  It  lieeame  more  or  le>s  de^'enerate  In  pro[iortion  a-^  the  xdl  Lpou  «li''li 
the  oolts  w«-re  foaled  was  Colder,  i)oon-r,  and  more  u\hit>\Alii\tU':  /or  (he  /i'ir.*f  t*  -j*  nucfi.chi 
invn\  (If'  <on  nffhr'  foil  ii/i'>n  irhich  hi.  in/vlhil  HJlil  Vtilitti  'i.<  ht'  M  nf  hia  sirt  nn-t  liifn. 

Tlii"'  fact  ha.>  n<»  need  of  |)roof.  We  see  it  every  day  hefore  onr  eyes  In  stiid>  ini<  at  lii»nit*tlf 
clianj:«>  that  our  F'rench  Ijreeds  tllemselve^  nnder^**  wlu-n  traii-porti-^i  frt>ni  on»-  pn'\ii;ceto 
another.  It  mluht.  Iiowcvjt,  ho  thought  that  thesi;  new  latitudes,  tliesi-  new  n  gioudi,  Wui;:*! 
difler  hut  little  from  tln»^e  In  which  tln-y  lived. 

The  tlr>l  chan;reihat  the  primitive  hor.-?e  undergoes,  from  the  dltrerene**  of  tlir  regl'iu<*  Ir/ > 
whieh  he  has  luen  transplantf d,  helng  due  to  nature  It.^elf.  we  call  the  re-»;li  the  .».**?«' 
Hunt',  Here  It  is  i)ropfr  to  remark  how  wist;  nature  alwa>>ls.  If  it  uiodif>  ihr  p:iiniLTt 
hursf  for  the  wor>e.  It  niodjtlf-s  him,  Imwrvcr,  under  condltktns  l»elt«'r  adaitte«l  to  hi-  wiui*.  In 
renih-rlnjf  him  more  jniny.  It  ri  ndt-rs  him  more  t»-mp<rate,  and  enahU->  him  to  live  airi  to  inicr- 
L-h  himself  upon  the  food  that  the  locality  b  able  to  furul.-h.    Submitted  to  the  trub>  ^kud  tUc 
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flitlfnes  of  war,  uid  to  all  the  miseries  in  Its  train,  the  natural  horse,  badly  built,  ungainly  and 
puny  as  lie  is,  endured  flitigiie  almost  as  well  as  the  primitive  horse. 

THe  Crou-bred  IIor*e  is,  as  his  nami;  Indicates,  the  issue  of  u  sire  and  dam  of  dlflTercnt 
breeds.  This  crosfiliiir,  made  with  a  view  to  Improvement,  may  givr,  when  Judicious,  more 
«If>gmut,  better  made,  and  tlner  bodied  progeny  and  also  quicker  in  their  various  gult«,  but 
always  requiring,  osiK'CiuIly  if  derived  fk'om  the  Eugllsh,  exceptional  care,  and  so  much  the 
more  particular  a&  tlw.y  are  of  a  more  dutingue  nature. 

AbandoniHl  to  hlni9clf,  deprived  of  blankets,  shelter,  grooming,  and  oats,  the  cross-bred  de- 
tertotates  early,  and  In  war  perishes  miserably,  while  the  natural  and.  the  primitive  hoise 
thrives  In  browning  uimhi  the  scantiest  herbage.  On  this  score,  our  two  campaigns  of  the  Cri- 
mea and  Italy  have  Airnlshed  unquestionable  proofs.** 

Amkiucax  Dkkk.* — In  this  paper  Mr.  Caton  gives  us  much  interestiug 
and  valuable  information  on  the  habits,  anatomy,  and  physiology  of  the 
Elk  (^Cervus  Canadensis),  and  the  Deer  {Cercus  Vmnniamis).  As  the 
author's  account  is  the  result  of  personal  observations  and  experiments, 
made  with  great  care  on  a  herd  of  about  sixty  deer  and  twenty-one  elk, 
kept  in  his  extensive  parks  for  the  last  six  or  eight  years,  his  little 
pamphlet  will  be  invaluable  to  any  one  following  in  this  study.  Several 
new  points  in  the  physioIo«:y  of  the  deer  and  elk  arc  brought  out,  and 
many  popular  errors  corrected.  The  supposition  that  a  buck  attains  a 
new  prong  to  his  horns  every  year,  is  shown  not  to  be  the  fact,  as  young 
bucks  often  have  more  ** points*'  tiian  old  ones.  lie  also  gives  much  valu- 
able information  on  the  shedding  and  growth  of  the  horns  in  both  species, 
and  a  carefiil  account  of  the  ditforent  stages  in  the  growth  of  the  coats 
of  hair  and  fur.  He  describes  tlie  deer  as  shedding  its  coat  twice  a  year, 
and  appearing  in  a  red  and  a  blue  coat,  while  the  elk  sheds  its  hair  but 
once.  We  w«)uld  like  to  make  many  extracts  from  Mr.  Catou's  paper,  but 
space  will  not  allow,  and  we  must  refer  the  reader  to  the  pamphlet  itself. 

Cataukiuk  of  tiik  Pii^NOOAMors  Plants  op  thk  United  States, 
East  of  the  Mississippi,  and  of  the  VAScrLAR  Cuyi»tog.\mous  Plants 
OF  North  America,  North  of  Mexico.  Compiled,  arranged,  and  pub- 
lished by  Mr.  JI.  Mmni,  of  Cambridge.  Tlie  species  are  all  numbered, 
and  we  tind  that  there  are  3.<;4<>  Flowering  Plants  known  in  our  territory, 
east  of  the  Mississippi,  while  but  178  of  the  higher  Cryptogams  occur  in 
all  North  America,  a  smaller  proportion  we  are  inclined  to  think  than  will 
be  found  on  any  other  continent. 

We  ])elieve  the  catalogue  was  published  with  special  reference  to  the 
convenience  of  botanists  who  might  wish  to  make  exchanges,  and  for  this 
purpose  it  will  be  an  invaluable  aid,  but  ever>'  one  interested  in  our  flora 
should  have  a  copy  of  it  at  hand,  as  at  once  the  most  convenient  and  most 
comprehensive  thing  of  the  kind  ever  issued  in  the  country. 

The  Publisher  will  send  it  to  any  address  in  the  United  States,  upon  the 
receipt  of  the  price  (25  cts). 

The  Canadian  Entomologist. — AVe  have  received  the  first  number  of 
this  new  enterprise,  issued  at  Toronto,  August  1,  18G8,  in  8vo  size,  at  60 
cents  a  volume.    It  is  to  contain  original  papers  on  Canadian  Entomol- 

*Amerlean  Cervus.  By  Hon.  John  I>.  Caton.  Paniph.,  8vo,  1868.  From  the  TranaacUoni 
of  the  Ottawa  (III.)  Academy  of  Natural  s^cleucca. 
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ogy ;  the  transactions  of  the  Entomological  Society  of  Canada ;  acconati 
of  the  capture  of  new  or  rare  species  in  Canada,  lists  of  apecimens  for 
exchange,  and  desiderata,  by  meml^ers ;  and  correspondence,  etc. 

The  present  number,  consisting  of  eight  pages,  contains  an  account  of 
a  luminous  larva,  by  Rev.  C.  J.  S.  Bethune,  and  the  first  of  a  aeries  of 
valuable  papers  on  the  transformations  of  butterfiies  and  moths  by  W. 
Saunders :  the  present  number  giving  a  detailed  history  of  Polffnwmiitm 
Americ<inu8y  our  common  coppery  butterfly ;  of  Arctia  I*artheni>$j  and 
Drasteria  t^recthea.  The  Canadian  Entomologist  deserves  a  wide  circoli* 
tion  and  generous  support  from  entomologists. 

The  American  Entomologist.* — We  gladly  hail  the  appearance  of 
this  new  monthly,  which  merits  a  wide  circulation  among  fanners,  gar- 
debers,  and  horticulturists,  as  w^cU  as  entomologists,  to  whom  it  proiuites 
each  month  to  bring  new  facts  regarding  the  habits  of  our  insects.  We 
have  no  doubt  of  its  entire  success.  The  study  of  insects  Ls  a  practical 
subject  of  the  highest  importance  to  a  people  whose  main  dependence  ii 
on  the  soil. 

The  Editors,  in  their  salutatory,  insist  on  the  importance  for  agricul- 
turists, of  a  good  practical  knowledge  of  insects.  They  state,  and  we 
believe  with  reason,  that  *'the  United  States  suffer  fTom  the  depredatioiii 
of  noxious  insects  to  the  annual  amount  of  three  hundred  wiHiom  of 
dollars.'*  By  a  diligent  study  of  the  habits  and  forms  of  these  insectt, 
their  ravages  may  be  greatly  stayed,  and,  as  the  Editors  compote,  a 
million  and  a  half  dollars  be  annually  saved  to  the  country.  Indeed 
each  stale  in  the  Union  should  have  a  salaried  entomoloifist.  Mas- 
sacliuselts  led  olT  in  pul)lishin»j^  the  three  editions  of  Harris's  Treali>c 
on  Injurious  Insects,  thou^li  the  author  received  coinpensatiuu  bartly 
coverinjij:  llic  cost  of  tlie  paper  which  he  used  antl  the  time  >p<*nt  in  n'tij- 
inir  the  proofs,  but  the  State  never  created  the  oHice  of  State  Kut(Hii«»li)- 
jrist,  lh<)ii:rh  more  money  has  heen,  [)erhai)s,  ap|)n>priate<l  lor  entoiuoln::. 
ieal  purposes  i)y  this  State  (the  tliiril  edition  of  Harris'  worlv  ciJ^riu,' 
some  J^lu.iKX))  than  any  other  in  the  Union.  For  twenty  years  tlie  Siatt- 
of  NfW  Yorlv  has  had  a  State  Kntomolo^ist  (Dr.  Asa  Fitcli  .  uhoxi- r"- 
ports,  like  that  of  Dr.  Harris,  have  heen  a  credit  to  the  author,  an  h«>ii>r 
to  the  Stale,  and  a  valuable  contribution  to  American  scii*nce.+  N«'\\  .kr- 
sey  has  had  for  several  year>  a  Stale  Enlomoloirist.  Dr.  .1.  1*.  Iriiui'!-. 
whose  work  on  the  Insects  Injurious  to  tlie  AppU^-tre**  was  noi.Ufl>- 
licve,  published   at   tlie  State  expense.     Within  two  year>  thi-  Mitt-  of 


•TlH'  AiiLTlcan  Entoin..l()fflsr,  Vol.  I,  No.  1.  I»u1»II^1i<m1  monthly  hy  K.  V.  Mii-ll.  >  A  To.,  Ill 
Olive  «itn'et,  St.  Louis.  Mo,  One  <loll.ir  per  .iiinimi  in  a<Ivjin«'e.  Killtor>:  H.  I).  Wal«li  mA  C. 
V.  Hlley.    8v<>,  double  colunni>,  pp.  JO,  wltlj  ori^rluul  illustration"*  (»n  wihxI  mine  «  \«*ell«  iiXvuu 

In  tlio  i\r>x<>iif   Till  riiltor  \     <inil  oiio  fn}itvi'i\   1 1 1 )  i(i<rival>li1r>  l\I-afi>  in   i-?ip)i  v<i)iiriif> 
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Illinois  appolDted  Mr.  Walsh  Acting  State  Entomologist,  and  that  gen- 
tleman has  published  his  first  report  on  the  Injurious  Insects  of  Illi- 
nois, containing  facts  of  great  value  to  the  fEtrmers  and  gardeners  of 
the  West.  Mr.  Riley  has  been  appointed  State  Entomologist  of  Mis- 
souri, and  it  is  not  yet  time  for  his  report  to  appear.  Entomologists 
residing  in  other  states,  have  at  various  times,  published  entomological 
articles  in  the  yearly  State  Agricultural  Reports.  But  the  public  are 
beginning  to  realize  that  the  results  of  the  labors  of  scientitic  men,  freely 
given  for  the  good  of  the  country,  deserve,  and  should  receive,  some 
remuneration.  A  pittance  given  ft'om  the  public  treasury  to  aid  in  the 
researches  of  the  naturalist,  the  chemist,  or  the  physicist,  we  venture  to 
say,  will  prove,  sooner  or  later,  a  safe  investment. 

Our  readers  will  find  the  present  number  of  the  "American  Entomolo- 
gist** a  very  readable  one,  and  we  advise  them  to  send  for  it.  Mr.  Walsh 
believes  that  the  Seventeen-year  Locust  never  stings,  in  which  opinion 
we  concur,  but  he  farther  suggests  that  the  severe  sting  said  to  be  made 
by  this,  to  man,  harmless  insect,  is  made  by  the  great  StizuSj  a  burrowing 
wasp,  which  stings  and  paralyses  the  locust  with  which  it  provisions 
its  nest,  and  might  sting  any  person  "that  stands  in  their  way."  He 
also  relates  the  Interesting  habits  of  Anthophora  sponsa,  a  solitary  Mason- 
bee;  the  habits  of  any  species  of  this  genus  not  having  before  been  ob- 
served in  this  country.  The  Plum  Curculio  is  said  by  Mr.  Hull  to  attack 
the  peach-tree,  making  the  well-known  crescent-cut  in  the  bark,  in  which 
their  eggs  are  deposited  in  June.  They  also  sting  the  peaches,  but  the 
larvfe  growing  fi*om  the  eggs  die,  the  peach  withering  when  falling  on 
naked  ploughed  land.  Mr.  Walsh  verifies  these  statements,  and  gives  us 
an  account  of  the  Hull  "Curcullo-catcher."  An  account,  well  Illustrated, 
of  a  new  Bark-louse  on  the  Osage  orange,  with  notes  on  the  Cotton- 
worm  of  the  South,  Grasshoppers,  Fire-flies,  etc.,  etc.,  and  Answers  to 
Correspondents  closes  this  promising  number. 
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Cross  Fertiuzation.— A  plant  has  just  blossomed  in  the  Cambridge 
Botanical  Garden,  which  shows  so  plainly  a  design  to  efi*ect  cross- fertili- 
zation, that  a  brief  account  of  it  cannot  fail  to  be  Interesting. 

It  is  a  Posoqueria  —  one  of  the  Immense  natural  order  of  RublacesB;  a 
native  probably  of  Central  or  South  America:  the  particular  locality 
whence  our  plant  came  being  unknown.  This  individual  Is  a  shrub  about 
two  feet  high,  and  the  flowers,  In  a  cluster  at  the  tips  of  the  branches, 
are  white  (or  the  tube  towards  the  base  greenish)  and  about  five  inches 
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long,  tcnninated  by  a  flve-partcd  border  less  thaw  two  Inches  acroM.  Tfce 
tube  is  sleudcr,  and  around  its  mouth  is  a  flncly-cut  fHnfre  of  the  Mine 
color  and  texture  as  the  border  it-self,  and  on  its  inside  are  scatterisf 
hair-like  glands.  The  flowers  are  l)orizont4il  or  slightly  drooping,  and 
are  very  sweet-scented ;  nor  do  tliey  thus  attract  insects  without  haviiif 
already  prepared  a  store  of  honey  to  reward  them  for  their  visits.  But 
the  entrance  to  the  tube  ttecins  guarded.  Before  tlie  flower  opeued.  the 
upper  part,  or  limb,  or  border,  was  about  egg-shaped  and  bent  sorocwliat 
downwards.  After  expansion,  the  antliers  are  seen  cohering  in  a  mtw, 
nearly  opposite  the  mouth  of  the  tube.  The  five  filaments  which  support 
the  antliers  are  of  unequal  length;  the  upper  lateral  —  as  I  propf>*»e  to  call 
them  —  being  sensibly  longer  than  the  lowermost  and  the  lower-latortl 
pair.  Hence,  so  long  as  the  anthers  cohere,  the  longer  tlhunents  mapt  be 
curved.  If  they  had  bent  directly  forwards,  they  would  nearly  or  qnlte 
cover  the  orifice  of  the  tube;  but  they  curve  laterally  and  downwards, 
thus  leaving  it  open.  The  filaments  are  very  elastic,  or,  better  perhaps, 
have  a  strongly  contractile  tissue  on  their  inner  surface,  or  an  expansiTe 
one  on  the  outer.  The  llower  is  very  sweet-scented,  and  has  honey  at 
the  bottom.  But  it  is  so  far  away  that  no  insect  but  such  as  has  a  very 
long  snirlcer  can  reach  it.  A  large  crepuscular  moth  can  do  it,  perhapf. 
These  moths  fly  swiftly — witli  force  enough  to  touch  off  the  sprin;;  gos 
set  for  them.  A  light  pressure  on  the  tip  of  the  anther-mass  causes  it  to 
fly  apart,  scattering  the  pollen  all  about,  and  to  a  conslderaljle  distance. 
The  explosion  is  caused  by  the  elasticity  of  the  filaments  above  described. 
and  tlie  object  is  plainly  to  deposit  the  pollen  on  the  breast  of  the  insect, 
that  it  may  l)e  conveyeil  to  other  flowers.  In  the  expl«)>i<>n  the  lower 
filaiiKMit  has  sprunir  upwards  and  now  lies  close  over  the  mouth  of  the 
tnl)o,  while  tin;  otiier  four  are  bent  sideways,  tlie  antliers  of  each  pair 
still  coiieriiiLr.  The  insect,  eviMi  if  not  .scared  at  mhIi  trifh-s  ms  the  shot 
which  irreets  liim,  can  now  no  lon;;cr  continue  iii^  feast,  hut  iroes  awav. 
with  liis  l)reast  bepowdered.  to  aiiollier  llower,  on  wlio>e  siimua  .some  of 
the  powder  is  deposited. 

lint  now  we  are  met  by  a  difliculty.  We  do  not  know  if  there  exi'-tsa 
Hower  whose  stii^ina  projects  outside  of  it.  We  </"  know  tliat  the  >ti::iu* 
ofthe  llower  wliich  shot  liiin  is  nearly  half-wny  to  the  bottom  of  it.  iii^idt? 
tiie  tube.  IV'rhnps  some  ot'  tlie  pollen  is  on  hi>  sucker  ami  may  thu>  Iw 
borne  to  the  stiiruia. 

It  is  well  known  that  this  faiiiily  of  plants  lias  many  sp<'cies  whii-h  art 
diiuorphons.  as  we  call  them:  some  flowers  liaviiii;  loni:  stamens  anil 
short  or  iuiperlict  styles,  others  having  lonir  st\les  and  >hort  or  imiK-r- 
feci  .stauieiis.  These  last  generally  produce  all  the  good  seeds;  or  at 
least  more  (^r  better  seeds  than  the  former.  Such  is  probably  the  ca**; 
ln-re;  but,  as  I  said,  we  do  not  know  that  it  is  so.  In  the  native  countrv 
or<)ur  plant  there  mav  be  others  with  long  stvles.  Il\  however. the  st\lc 
is  always  so  short,  we  may  still  believe  that  a  portion  of  the  pollen  ;auU 
it  seems  to  need  but  little;  is  conveyed  by  the  sucker  ofthe  moth  to  some 
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Other  flower,  and  thus  the  seeds  become  perfected.  But  if  the  lower 
stamen  remained  in  tlie  position  it  assumed  at  the  time  of  the  explosion, 
no  insect  could  thrust  its  proboscis  down  the  tube.  So,  alter  a  time,  the 
stamen  rises  and  bends  gradually  back  to  its  original  position,  leaving 
tree  access  to  insects  ever  afterwards. 

We  liave  an  account  of  a  plant  whose  flower  looks,  in  ever}'  particular, 
like  ours,  and  whose  action  is  the  same,  except  that  the  separation  of  the 
anthers  was  not  produced  by  pressure  on  their  tips,  but  by  the  Irritation 
of  the  filaments  near  them. 

In  the  twenty-fourth  volume  of  the  Botanische  Zeitung,  for  the  year 
18GG,  on  pages  129  and  following,  is  a  narration,  by  Fritz  MUller,  of  numer- 
ous and  varied  experiments  made  by  him  on  a  plant,  which  he  calls  J/ar- 
ihn  frnyrans^  found  on  the  island  Santa  Catarina,  near  the  Brazilian  coast, 
at  a  place  called  Desterro.  He  gives  a  figure  of  the  flower,  and  if  he  had 
made  it  fv(ni\  one  of  ours,  he  could  not  have  made  it  more  like  them ;  only 
that  he  makes  no  mention  of  the  hairs  on  the  inside,  and  he  says  the 
stigma  is  twisted,  which  w^as  not  the  case  in  our  plant.  According  to 
his  observations,  the  lower  and  lower-lateral  filaments  could  bo  rudel}- 
handled  without  eflect;  yet  the  lightest  touch  on  the  inner  curvature  of 
the  upper  filaments  near  the  anthers  produced  an  immediate  explosion. 
Unfortunately  all  our  flowers  but  one  had'fallen  before  my  attention  was 
drawn  to  Mr.  Miiller's  account;  and,  even  then,  by  a  misunderstanding 
in  reading  German,  in  which  I  am  not  proficient,  I  mistook  the  precise 
spot  where,  according  to  him,  the  sensitiveness  resides.  I  tickled  faith- 
fully, however,  the  filaments  towards  their  base,  without  any  satisfactory 
result. 

Mr.  MQller  gives  his  views  briefly  thus :  A  moth,  on  thrusting  its  pro- 
boscis into  the  tube  of  the  flower,  will  vqry  surely  touch  one  of  the  flla- 
ments  and  produce  a  discharge  of  the  pollen.  It  will  tlien  go  to  another 
flower  and  convoy  some  of  tho  pollen  to  its  stigma.  And  he,  as  it  seems, 
did  not  kuiAC  whether  or  not  there  are  flowers  with  a  projecting  stigma. 

His  account  and  explanation  are  not  quite  satisfactory.  It  soems  difll- 
cult  to  believe  that  In  his  plants  the  very  simple  mechanical  mode  of  ex- 
plosion could  have  existed  and  have  escaped  his  observation.  It  seems 
equally  dilllcult  to  believe  that  the  two  plants  are  not  identical.  There 
are,  besides,  olyoctions  to  his  view.  There  is  nothing  to  prevent  an  ant, 
or  a  fly,  or  any  other  small  insect,  fi'om  causing  a  useless  discharge  of 
tlie  pollen,  according  to  his  view  and  experiments,  whereas  it  is  quite 
plain  that  such  small  insects  could  never  convey  the  pollen  to  the  stigma, 
if,  as  in  our  plant,  and  apparently  in  tliose  experimented  on  by  him,  it  is 
deep  within  the  tube.  There  is  also  another  objection  to  his  view.  The 
curvature  of  the  upper  filaments  form  a  circle  of  much  larger  diameter 
than  the  mouth  of  the  tube,  so  that,  it  appears  to  me,  it  would  be  the 
merest  accident  that  the  sucker  of  the  moth  should  touch  a  Tllament  un- 
less he  swayed  very  much  to  one  side.  According  to  the  experiments 
made  here,  the  moth  —  a  swift-fiying  heavy  insect — comes  to  the  flower 
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with  momentum  more  than  sufficient  to  cause  the  discbance  of  '.he  po11«n 
upou  himself.  lu  the  other  view,  the  influence,  whatever  it  may  be,  most 
be  conveyed  along  the  filament  to  the  anther;  and,  Ar>t«  it  produces  iu 
effect  there  is  e(iually  mysterious.  Mr.  Miiller  did  not  ascertain  by  whit 
means  ttie  anthers  are  made  to  cohere.  However  it  may  be,  a  simple 
mechanical  force  iu  the  case  of  our  plant  sufficed  to  break  up  the  cohe- 
sion ;  and  I  can  hardly  doubt  that  the  true  solution  is  the  same  iu  the 
case  of  Mr.  Mtiller's  plants,  and  that  it  was  by  the  merest  accident  that  he 
did  not  discover  it. 

These  remarlcs,  it  is  hoped,  will  serve  to  direct  attention  to  the  plant  in 
future.  It  is  quite  lllcely  it  may  exist  in  otiier  gardens  in  this  country, 
and,  if  not,  there  can  hardly  fail  to  be  specimens  of  it  in  European  con- 
servatories. —  Charles  Wkight. 

The  Onion  Plant,  so  called,  is  a  singular  bulb  cultivated  for  the 
graceftil  habit  of  its  long  sheathing  leaves  tapering  to  a  narrow  point.  It 
is  the  Ornithogalum  alliaceum  of  the  gardens,  and  employed  to  decorate 
pedestals  in  artistical  collections  of  plants ;  the  bulb  is  of  a  lively  grreo 
color  and  grows  upon  the  surface  of  the  eartli,  sustained  in  an  erect 
position  by  it«  fibrous  roots  only.  A  specimen  has  lately  blossomed  in 
this  city,  throwing  up  a  spike  of  small  greenish  white  flowers,  at  the  top 
of  a  cylindrical  stem  of  three  fbet  in  length.  The  magnif\'ing  glass,  when 
applied  to  the  flower,  reveals  its  real  beauty,  every  part  of  which  is  of 
a  crystalline  vesicular  appearance.  Similar  to  it,  but  blossoming  when 
destitute  of  leaves,  is  the  Srilla  maritima,  which,  after  more  than  two 
years  careful  cultivation,  suddenly  threw  up  a  tall  green  stem  supporting 
numerous  small  white  flowers,  the  petals  of  whieh  are  completely  re- 
curved or  bent  backwards,  the  flowers  in  little  clusters.  It  was  bnm^bt 
to  Salem  from  some  part  of  Africa,  and  has  been  cultivated  by  F.  Tut  mm. 
in  his  eonservatorv  on  ('ronibie  street. 

Some  larire  line  lookini;  bulbs  of  Pancrntum  IJh/n'rurn  /  have  been  li^wr- 
ally  distributi'd  by  sale,  at  an  extraordinarily  low  price  per  l)un).  It  i* 
a  native  of  tlie  South  of  Franco  an<l  Spain;  tlie  flowers  are  white,  hand- 
some, and  verv  fraijrant.  —  J.  L.  H.,  S'llcm. 

TiiK  Smm-lk.st  Flowkiung-plant  known. —  Two  weeks  airo.  retuniins 
from  the  Catskill  Mountain  House.  I  saw  by  the  roadside,  a  niih'  w»*4t 
of  Cat.^kill  Village,  a  pool  completely  covcrrd  with  Wolkfia.  I  ha>tilT 
seized  a  newspaper  (tlie  only  means  of  conveyance  at  hand>.  eoveretl  thf 
sides  with  the  minute  grains,  and  keeping  the  ])aper  wet,  safely  drpo^ittti 
it  in  my  aciuarium.  This  day  (Auirust  22d)  I  lind  it  splendidly  in  hji,nm, 
the  little  white  points  dotting  my  aciuarium.  This  is  notewortiiy.  as 
being  the  lirst  found  iu  flower  in  this  country,  of  this,  the  smallest  flower- 
ing-plant known. 

P.  S.  —  At^the  same  time  arc  in  bloom  in  my  aquarium.  Lfmita  juinr/r, 
L.  pf'rpiisifla,  and  L.  minor  var.  purpurea,  whose  flowers  difler  so  much 
from  L.  minor,  that  Mr.  Leggett,  who  gave  me  these,  will  propose  it  as  a 
distinct  species.— T.  F.  Allkn,  M.  D.,  Xeic  York. 
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Pjlaxera  AQUATiCA,  THE  Planer-tree.  —  Botanists  of  the  South  and 
South-west  would  confer  a  favor  and  beucflt,  if  they  would  send  to  Pro- 
fessor Gray,  of  Cambridge,  good  specimens,  in  flower  and  fruit,  of  this 
rare  tree ;  also,  a  stock  of  the  fresh  ripe  fruit  ftora  which  the  tree  may  be 
raised.  There  are  very  few  good  specimens  extant  in  the  principal  her- 
baria, and  the  tree  is  nearly  or  quite  lost  ft'om  cultivation,  so  far  as  we 
can  learn,  both  in  Europe  and  in  this  country.  The  monographer  of  the 
Uhnaceay  for  DeCandoUes'  Prodromus,  particularly  needs  specimens  at  an 
early  date.  —  A.  Gray. 

Viola  rotundifolia. — This  plant  was  found  in  bloom  April  23,  in  the 
vicinity  of  New  I^edford,  growing  in  mossy  htmimocks,  in  a  rather  dry, 
open  place.  The  plnut  must  be  rare  near  the  coast  in  this  latitude,  as  it 
is  not  given  in  any  of  the  local  catalogues  (Bigelow,  Irving,  Olney,  Hitch- 
cock, etc.),  as  occurring  so  near  it. — H.  W. 


ZOOLOGY. 

Hatchinq  Tire  CoTALPA  LANiGERA. — Up  to  the  time  of  writing  the  ar- 
ticle on  page  186  of  the  Naturalist,  we  had  not  succeeded  in  getting  the 
^gg^  of  the  Goldsmith  Beetle.  On  the  evening  of  the  13th  June  last,  we 
caught  in  the  drug-store,  Keyport,  whither  they  were  attracted  by  the 
profbsion  of  light,  four  Cotulpas,  representing  both  sexes.  These  were 
taken  home  and  well  cared  for.  On  the  IGth  a  pair  coupled.  A  jar  of 
earth  was  at  once  provided,  and  the  beetles  placed  on  top  of  the  dirt.  In 
the  evening  the  female  burrowed  and  disappeared.  Near  midnight,  she 
had  net  returned  to  the  surface ;  next  morning  she  had  reappeared.  The 
earth  was  then  very  carefully  taken  ft*om  the  jar,  and,  as  removed,  was 
inspected  with  a  glass  of  wide  field  but  low  power.  Fourteen  eggs 
were  found ;  not  laid  (as  we  expected)  in  one  spot,  or  group,  but  singly, 
and  at  difi*ercnt  depths.  I  was  suri)rlsed  at  their  great  size.  Laid 
lengthwise,  end  touching  end,  two  eggs  measured  very  nearly  -^  of  an 
Inch.  They  were  like  white  wax,  semi-translucent ;  in  form,  long-ovoid, 
and  perfectly  symmetrical.  On  the  13th  of  July  one  had  hatched ;  the  grub 
was  well  formed  and  very  lively.  Its  dimensions  were  about  -fV  of  an 
Inch  in  length,  and  about  ^  of  an  inch  in  thickness.  It  was  a  dull  white, 
the  head-plate  precisely  that  dull  yellow  seen  In  the  adult  grub,  the  legs  the 
same  color,  and  the  extremity  of  the  abdomen,  lead-color,  the  skin  being 
transparent.  For  food,  a  sod  of  white  clover  (trifolium  repens)  was  given 
them,  roots  downward,  knowing  that  the  young  larvs  would  come  up- 
ward to  eat.  They  were  then  left  undisturbed  until  August  19th,  when 
the  sod  was  removed,  and  it  was  found  that  the  grubs  had  eaten  into  it, 
thus  making  little  oval  chambers,  which  were  enlarged  as  the  eating  went 
on.  They  were  careftilly  picked  out,  and  a  fresh  sod  of  clover  and  grass 
supplied.  They  had  now  grown  |  of  an  inch  in  length,  preserving  the 
same  colors. 

It  is  quite  possible  that  a  few  of  the  eggs  escaped  me  in  the  search.    I 
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Ml)  or  oplulon.  bnwcvcr,  thnt  rrcim  flfteen  Lo  tttmiy  tn  the  uvnnge  un- 
brt  laid  bjr  one  beetle;  a  number  »o  •innll,  tliat  rrckoolDX  the  nrdlnaiT 
CMiiMIIes  U>  which  tbU  IMI  very  active  Insect  ta  exfOfni,  It  la  not  HIu^t 
ever  to  become  very  Ibruildulile  to  thr  aplcDltnrUl.  In  sboru  Ut«  taaM 
lays  lier  egua  In  the  Dljcbt, — jiroliably  OQt  more  ibaa  lw«nt|'.  TW 
bat4?bing  oriheso  mialred.  In  the  present  Instanec,  tvrraty^ioTea  daft. 
It  must  he  riMiiciubcretl  that  n  lan^e  portion  of  thin  tlmp  waa  rcMatbal^ 
cuUI  anil  wvl.  It  1«  Hltnoel  ccnaiu  thai,  irltb  (kvorablK  tb«f7ii«l  eotri^ 
tlouH.  llils  niltilit  be  lenseneil  fully  fti'vcu  diiys. 

These  brier  notes,  oddril  to  the  article  ou  page  I8U,  ma;  lie  rFi;>nMi* 
giving  a  decree  of  complctenoe*  to  the  history  of  tlie  GnlilsnilUi  Bail*, 
■s  it  Is  tints  pnrsucd  from  the  egg  to  the  liiuigo.  —  H-  Lock vood. 

Tbb  SltVRKTraw-TE*R   Cic*i>*.— HeeluK   III   Ibe   Jnljr  utttaber  of  It* 
N*Ti'M*u»r  n  ^uest  for  twiga  ofoart  which  bod  t>«cnattnig  by  theiO' 
calleil  Seventeen -year  Locnst.  I  tnke  the  liberty  of  lenillng  yon  latfi 
from  sf^fn  OinVrcnt  varieties  of  lree§  In  wbb-h  the  fonialrii  i,m,'  ■V;:.. 
tted  their  e^KH-     I  do  this  to  sbow  that  the  luseet  BeeiiiH  itnl   ■ 
the  Mini  at  wood  tniidi.'  use  of  as  n  depositor;  of  her  egs- 
gatlicrcd  July  lat,  In  abont  nn  hour's  time,  on  the  anui'. 
"(Jreat  Chester  Valley,"  Chester  connty.  Pn.    No  doubt  lin 
trees  and  bushes  might  beiimch  Increai^'d.   Tb^  female,  iti  n 
eggs,  scuQis  to  prefer  well-tnuCur'.'d  wood,  rcjectlns  tile  ^r. 
of  tills  year,  and  using  last  year's  wood,  and  frct(acntly  iii 
before,  as  aomc  of  the  twigs  enclosed  will  show.     An  ii'<  ' 
visited  WHS  so  bndly  ''stunK,"  that  the  npple-treEs  will  >■• 
Jured.  aud  the  pench-trces  will  hardly  survive  tbetr  treaim  . 
did  Not  seem  to  cautlou  the  animal  a^nst  asluj;  improft' i^  "  < 
aa  1  (bund  muny  cherry  trees  hud  been  used  by  ihcm,  tin-  sum  riuiu^ 
Ihitn  Ibe  wounds,  In  that  case,  scnllng  the  egg  In  bryoixi  esi-a|>c. 

The  males  have  begun  to  die,  and  are  found  In  nuinber"  uudrr  the  trmi 
tbe  femoles  are  yet  busy  with  Uielr  i>ei:ullar  olllce.  Tbe  U'uittb  uf  *■•« 
perfbrateit  on  each  branch  varied  from  one  to  two  and  a  half  fwi.  at» 
aging  probably  cigbteeu  lucbcbi  tlicse  seemed  to  be  the  work  of  «■■ 
Insect  on  each  twig,  sbowlug  a  wouderdi!  Ibciiiidlty. 

The  recurrence  of  Uirev  ■'lACUst-yenrs"  Is  well  remembered  la  lUl 
locality  — '31,  '37,  'G8.  There  bus  been  no  vurlatlon  from  tlu  uiuri  dam 
establlsliing  the  regularity  of  their  periodical  appearance. — Wouut 
KiTB,  Writ  Toan,  Chratrr  Caitats,  Pa. 

MusKUM  l>r«rs.— Every  uatiinillst  dreads  the  presenc*  of  the  MbMft- 
loglcnl  rogues  whoso  portraits  are  here  exhibited,     llie  njfly,  brliUy,  Ifr 
sidioDS  larvu,  wlilcb  so  carefully  hides  In  tbe  body  of  the  dried  Itued  « 
■UiSM  specimen  It  consumes,  can  be  kept  out  only  trlth  tlie  uTi-n.ii-t;  m- 
coatlon.    Tbe  most  Injurious  liiseci  la  the  l.atdpr-bMttc  /' 
Tita.    1'hU  beetle  la  nearly  half  aA  Incb  Inngt  otalang-av»i  < 
ahon.  legs,  and  is  black,  with  the  beso  of  the  elytra  cot.  i 
gray-buil  bund.    It  U  timid  and  »low  In  Its  mnremeou.  m 
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turtied,  Bteks  a  ehelter  or  nilmlcn  death.  Its  larva  Is  covered  with  iinlrs, 
the  body  eucliDg  in  a  pencil  of  them.  The  Altiii/cniis  prlUo  Is  n  nmnller 
black  beetle,  with  two  <lotB  on  tlie  wliiK-covers.  Its  larva  Is  slciidcrcr 
and  proportionally  louder,  while  the  reddish-brown  hairs  He  closer  to  the 
body,  K«  as  to  make  it  ((listen  In  the  llftiit.  We  liavi;  foiiiKl  tlic  lar\n  of 
an  allied  beetle,  but  nearly  twice  as  large  ad  that  of  i).  lanlnrina,  crawling 
up  the  side  of  an  nut-hon.sc. 

n,  larva;  ft,  pupa;  imich  onlarRed)  Is  a 
ivy  bands  of  irroirular  spots.  Ita 
larva  Is  Hbort  and  thick,  with  lonft  bris- 
tles, which  are  larji^ist  and  thickest  at 
the  end  of  the  body.  The  pupa  trans- 
I  tbrms  beneath  tlio  larva  skin  during  the 
iniiuer.  Two  or  tbne  other  species 
e  found  in  iituscinnM.  Among  them  la 
Ptiunn  fur,  which  is  figured  on  page  1C5 
of  tlic  prfsent  volume  of  the  pig.  ■» 
Natciulist.  of  wliich  we  here  fljiure  (he  larva  (Fig.  2), 
which  was  found  with  the  beetlex  in  dead  and  dried  snail- ■ 
shells,  in  tlie  Museum  of  tlie  I'cabody  Aendemy.  They  may  ■■ 
be  killed  lilfe  the  Clothes-inoth,  also  found  iu  museums,  by  i 
satnratiii);  the  specimen  attacked  by  them  with  benzine.  To  | 
prevent  tiiclr  attacks,  they  shonld  he  kejit  out  of  colleetloi: 
by  keeping  benzine  In  constant  evaporation  In  open  vesHeli 
Camphor  and  turpentine  and  creosote  are  also  very  nsufti 
Zoological  speelnieus  recently  prepared  should  be  placed  in  (juaranttne, 
so  we  may  )>e  sure  none  of  the  museum  pests  will  be  introduecd  Into  the 
drawers  or  cases  of  the  cabinet  \yhlle  either  In  the  egg  or  larva  state.  Their 
presence  In  cabinets  may  he  detected  by  tlic  dust  they  make  flilling  uu  the 
white  surface  beneath.  Specimens  thoroughly  Impregnated  witli  carbolic 
«cld,  or  arsenic,  or  corrusU-c  sublimate,  will  not  be  attacked  by  them. 


fiEOLOGY. 
Aktiqi'itt  of  Man. — In  regard  to  the  alleged  discovery  of  human 
bones  in  the  coral  rormatlon  of  f  lorida  (sec  Katiiulist,  Vol.  II,  p.  30S), 
and  which  was  first  published  liy  Trofesitor  Agassis  In  Nott  &,  Gliddon's 
"Types  of  Mankind"  (eighth  edition,  p.  852),  aud  has  appeared  in  other 
works,  including  Lyell's  "  Antiquity  of  Man,"  we  beg  to  give  our  readers 
the  fbllowlng  statement  In  his  own  words,  by  Count  L.  F.  Poiirtales,  the 
original  discoverer  of  these  bones;  "The  human  Jaw  and  oiher  bones, 
fonnd  In  Floriila  by  myself  in  1848,  were  not  In  a  coral  fonnatlon.  but  In 
a  ftcsh-water  sandstone  on  the  shore  of  Lake  Monroe,  associated  with 
fresh-water  shells  of  species  still  living  In  tlio  lake  (Iltliullna,  Amptd- 
laria.  rtr..).  No  dale  fan  he  assigned  to  the  formation  of  that  deposit,  at 
least  from  present  observation," 
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AU8RICAK  Association  ior  the  ADVANCiutKNT  iiv  SaKKCK — 1 
tut.  MiSTOur  Section.  Chicago,  til.,  AagnU  d-13,  166$.  In  bit  pupar 
"On  the  Gcolo)^  of  tbe  MiasUslppl  Dcltn.  iiud  IUl-  Hoek'Mill  Dapiultof 
Polite  Aiisc,"  Pioftssor  E.  W.  Hiloard  stated  tliat  Uil*  (li:|>o<.|i  ii,.  ,(i^ 
covered  Id  tSl)2.aDd  the  entlro  supply  dnriiig  the  wnr.  artli<   ^  i  . 

ofihe  CouAtderate  GoverniQcat,  wad  deriviHl  from  tlili  Ami' 
posit  was,  at  leHHt,  thirty-cigbt  fuet  tliltk,  atid  i-xlunds  o^ 
one  liundred  and  n^rty-fbur  ucres,  nnd  Is  found  In  soidg  pi  ,< 
prcscut  sen-level.     The  salt  whs  reniKrknhly  pnre  and  free   fr'Hii  mnuii, 
though  the  IMtcr  occurred  Ctn««a  miles  distASt. 

In  duscrlbltiu  the  geology  of  tlic  delta,  tlio  author  thuD(tl>t  If*  progim 
eeawiird  nas  iiui  so  mui-b  due  io  a  dt^poslt  of  sedlwcut  aa  to  tlm  uphenil 
of  the  bottom  at  the  Gulf. 

Professor  W.  P.  Bi.«ke,  of  California,  read  an  uhstractnf  a  paiwr  "Cpoo 
the  Gradual  Deslecar.lon  of  lUe  Surface  of  the  Wcslcru  porihin  nf  Xotil 
Amerii^."    lie  culled  aitouiioa  to  some  of  the  principal  l.n  '-- 
1»1Ik  to  u  fotare  paper,     The  principal  cvldenees  of  ngrri'li 
ore  fbund  In  the  Interior  liUtc  system  of  the  Great  Bftsln  lu  ^ 
the  ohatn  of  tnkes,  between  the  Sierra  Nevada  and  the  Iliin,  i 

Iniaa,  the  Truckee,  Humboldt,  and  Carson  I>atieii,  ^vc  unf.ijuH'j'al  <.t; 
dence  of  drying  up.    Formerly  these  lakes  were  united  Ui  unr.  mi  m  to 
form  a  vast  sheet  of  water,  an  Inland  sea  whleh   extended  orw  amj 
degrees  of  latitude  and  longitude.    This  lake  hB4  left  nnck-nt  »barr«M( 
beachesalong  the  aides  of  the  mountains,  the  Ibrmer  prcsciiccof  Ihvmtr 
being  made  knowp  In  some  places  by  extensive  dcjioslM  of  Innnk, 
which  conts  the  rouks  and  bides  them  IVum  view.    The  Grcui  ^ull  Ijilr. 
alao,  ifivea  tvidenee  of  a  gradual  wasting  away.     Its  tJitiri  - 
by  brood  regions  of  lucustrtne  deposits.    The  loki^s  of  tin 
Ico  are  also  drying  up,  and  there  Is  evldeuce  of  change  it  I1^ 
perioil.     The  Tulnri'  lakes  in  Callfoniia  do  not  cover  n-vn 
hee  as  rormorly,nndanexteDeWe  region  at  the  hosdoftiii  < 
has  dried  up.     In  all  the  Instunees  mentioned  the  water-lin' 
are  horlKonial.  auil  eJiowIhut  there  has  not  bevn  uuy  li>'  ' 
disturbance.    Nor  la  It  probable  that  any  contlnt'Utal  i-l<i 
instrumental  in  effecting  the  change.    The  cause  appear^  i  ' 

FrofMBor  J.  8.  NKWBR&itTi  of  New  York,  |ir«sentrd  !<ii 
paper  ou  '-The  8 urCiee  Geology  of  the  Basin  of  the  Grvai  I 
Upjicr  MlHsissippl  ViiUey."  Be  hoped  to  give  some  iut  ■ 
would  nid  In  working  out  the  great  problem  of  the  dm: 
drawn  showing  the  region  under  discussion.  The  Urin  > 
been  Invesllgst^'d  most  generally  from  tbv  lop  tlowuwari^p. 
of  the  glacial  period  iu  tUis  region  Iiua  uol  reti'lvetl  sufflcli 
f«4) 
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There  was  an  intimate  relation  between  tlie  features  described  by  General 
Warren  and  the  phenomena  now  to  be  noticed.  Bowlders  are  found  500 
miles  f^om  their  native  rocks.  The  valleys  of  the  rivers  were  excavated 
by  the  glaciers  to  a  depth  far  below  their  present  level.  Sometimes  shafts 
are  sunk  150  feet  before  these  rock-beds  are  reached.  There  was,  doubt- 
less, once  a  river-connection  between  Lakes  Erie  and  Ontiirio.  Lake  Erie 
was  formerly  only  a  river — the  ancient  river-beds  in  the  vicinity  being 
fbom  100  to  160  feet  below  the  present  level  of  the  streams.  At  Louis- 
ville there  was  an  apparent  exception,  as  there  were  rock  bottoms  in  the 
river,  but  the  city  occupies  the  site  of  the  ancient  river-bed.  Somctinics 
there  are  two  bluff  formations  of  different  ages.  All  this  clearly  indicates 
that  formerly  the  country  was  more  perfectly  drained,  that  is,  that  the 
continent  was  more  elevated.  When  these  valleys  were  excavated,  the 
drainage  was  flree  to  the  ocean,  similar  to  the  condition  in  California;  and 
the  rivers,  by  their  great  erosion,  wore  away  the  hard  rocks.  The  origin 
of  the  Niagara  and  Hudson  Rivers  was  evidently  glacial.  The  ancient 
beds  of  the  rivers  on  the  Pacific  Coast  were  far  below  their  present  level, 
showing  great  land  elevation.  It  is  not  certain  that  the  continental  ele- 
vation was  sufficient  to  afford  a  temperature  essential  to  the  formation  of 
the  glaciers,  which  were  afterwards  melted  and  left  the  material  of  the 
drift.     The  glaciers  were  not  unbroken. 

In  his  paper  *'0n  the  Geological  Age  and  Equivalents  of  the  Marshall 
Group,"  Professor  A.  Wirtchell  stated  that  this  term  was  employed  as  a 
general  designation  of  the  rocks  known  as  *'Waverly  Group,"  in  Ohio, 
"Rockford  beds,"  in  Indiana,  *'Kinderhook  Group,"  in  Illinois,  **  Yellow 
Sandstones,"  in  Iowa,  and  **Choutean  Limestone"  series,  in  Missouri.  It 
was  the  object  of  the  paper  to  prove,  first,  that  these  local  groups  are 
geologically  equivalent;  second,  that  they  are  the  western  representa- 
tives of  the  Catskill  group,  of  New  York.  As  accessory  considerations 
it  was  shown,  first,  that  they  are  characterized  by  a  carboniferous  fauna; 
second,  that  this  fauna  is  totally  uistinct  fVom  that  of  the  Portage  and 
Chemung;  third,  that  the  Huron  group,  underlying  the  Marshall,  answers 
to  the  Portage  and  Chemung ;  fourth,  that  there  are  certain  conglomer- 
ates in  Western  New  York  which  seem  to  connect  the  Western  Marshall 
with  the  Eastern  Catskill  group,  and  thus  establish  their  coutemporaneous 
origin.  The  subject  was  discussed  in  two  papers  :  I.  Stratigraphical  Con- 
siderations ;  TI.  Palffiontological  Considerations. 

Professor  Whitney,  State  Geologist  of  California,  exhibited  the  human 
skull  said  to  have  been  obtained  at  the  depth  of  130  feet  below  the  sur- 
face, in  Calaveras  county,  California,  and  read  a  long  paper  on  the  subject 
of  the  ft'csh-water  tertiary,  and  the  later  detrital  and  volcanic  formation 
of  that  State.  He  gave  a  minutely  detailed  account  of  the  circumstances 
attending  the  finding  of  the  skull,  as  given  by  Messrs.  Matteson  &  Scrib- 
ner,  of  Angel's  Camp,  and  Dr.  Thomas  Jones,  of  Murphey's.  Professor 
Whitney  stated,  that  he  had  visited  the  locality  several  times,  and  had 
found  no  reason  to  doubt  the  good  faith  of  the  parties  testifying  to  the 
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If,  of  the  rtheotcry.     The  tioltom  or  llin  nUsd,  bom'Vflr,  hf  b< 

iFepD  unitTiiH  In  rmmlno.  riwIiiK  to  tUi'  prtritui't'  of  ifati^r,  wlilchcosldk* 
be  roinoTKd  vritlioat  conslel«rKblr  i^xpeooe.  TUU  will  b«  dono  ai  ■  |kiu« 
tknu!,  and  k  full  I'eport  of  tliv  cvlilvnn;  nbuliicd  tvtil  be  l«Jd  bvfhR  a* 
^Hilillc.  A  ojirotUl  Burvi^  of  lb«  whole  n-tflun,  adjiu^^iit  to  thr  IncUItj 
wUvri'  the  HknII  niw  found,  bns  been  nindc.and  a  luip,  on  a  lari^  *c*l*itM 
\Kcn  ninde,  whlcli  Is  now  on  Its  way  frnm  Cnllfornlu.  niid  whidi  wtta- 
pL-ctcd  to  nrrive  In  tlmo  to  bo  txlilblud  at  Ihl*  mcctltiK.  but  wbJcbh» 
been  dolafcd  by  sonic  nceideut.  Thti  iTvldeuc^  in  ruKonl  to  lb*  antlta. 
Ilcity  of  thr  ikQll  watt  laid  before  the  ANMoetatioii.  In  order  tlul  e*cT7  <*>■ 
might  Jul^A  Tor  lilmiflf  as  to  Its  fUlDcas  mill  reliability.  An  aninoinleil 
description  of  ttio  akull,  and  the  honoa  fonnd  nssaolaied  with  It.  hj  Fm- 
maaor  J.  Wymua,  was  Incorpomlcd  In  IWn  pnpor.  from  which  Lt  fifuiti 
that  It  was  very  tJOMly  rehttcO  In  ti«  cUafuci«r  to  thai  of  ilie  cnntttt 
the  pre8eiit_C^il^Tnl^,JjuIl(»is.  and  that  where  It  dlflfcrcd  (Tom  tb(Bi.1t 
appf'ffll^Kn]  the  Esquimaux  type. 

ProfOssgr  Whitney  remarked  he  cottlU  tiot  euaraijlun  Ibe  aatbenlldQ 
of  Iha  dliCArery,  but  could  only  stato  tJiiit  the  skull  hod  been  plamlli 
hh>  hand*  by  ^^I'uEleroon  known  to  himacif  as  mt-n  of  vovncUy.  and  tbil  Ui 
n-—~  ^xmuluattons  and  those  of  hU  osalRtunts.  aOcr  mpented  I'Ktti  to  Ikt 
ir.  ■»  tonccmed.  nud  Iho  region  In  which  the  discovery  wan  madE,  bid 
Kti   to   rpvcal  any  flaw  tn  tho  tefltin\oiiy.  or  any  motive  tor  dMtll  «b 

..tr  part;  on  tlie  contrary,  there  wore  aevcrul  iwldlllonal  link*  In  lb 
cnaln  of  ctrouiuataiitial  evidence  w&tcb  were  clearly  modo  out  ti;  a  oa» 
parison  of  the  condition  of  the  akuU,  aa  it  appearud  when  ll  oame  inta  hh 
bund,  with  tLc  Btnt«u)enls  of  Messrs.  Mutte&on  k  Scrlbner  as  to  the  Iwat 
itv  In  which  It  was  found. 

Proffisor  Whitney  hisisiPd  most  alronply  Ihnl,  apart  (Vom  anrihli| 
rniuu'i'tci)  with  this  sknil.  the  labors  of  the  Stii'Vey  had  rienrly  demoa- 
Birated  the  ta,ct,  that  man,  and  the  mkatuilon,  and  eluphani,  hud  been  am- 
temporaneous  in  California.* 

The  portion  of  Professor  Whitney's  paper  relating  to  the  sknll,  wM 
followed  by  an  abstract  of  the  dlsi'overlea  of  the  Geological  Snrrtjgf 
California,  relating  to  the  animals  and  plants  fnund  In  the  fresh-writf 
tertiary  of  that  State,  and  the  probable  geologliial  age  of  the  dlBeiot 
members  of  this  formation,  with  especial  reference  to  that  of  the  bed!  It 

•Hr.S,H.9cail[lor,CasUHllaaorLbeBosli>D  SrwlFlyorNalural  RlBlflrr.hHratMNr 
alleullon  (o  a  rtiiecimgn,  InlerestlDg  in  this  coDoectioD,  prei-entv<]  lo  ihe  MnHma  of  tkt 

lkH;Lel7,  Brromiianicd  by  alnbcl  of  which  we  made  Ihe  To) lowing  copy :  "FHtQBiBai 
»ku1l.  From  a  nhiift  In  Table  .MonnMln,  Cahfornla,  round  180  feet  b«low  ibc  tnTftM,ta 
galddrln.  omongrollerl  etones,  and  near  maBtodoD  debiie.  OvorJ}'lnBBtraUariiualai 
rompactnee*  and  bardneia.  Found,  Jul;,  18S7.  From  C,  F.  Wiaslow,  II.  D.,  BiplM 
b«r  10,  ISM." 

"lion,  Paal  K.  Hubbi,  SUte  Supt.  or  PubUe  iDbtrucUon,  Beolcla, CalirorBla, to Db 
Winelow,  August,  UST." 

The  Bpeclnien  is  a  fragment  ■  llule  oTer  an  inrb  long,  and  about  one-lbltd  ai  bni^ 
aaderidently  b  portion  of  one  of  the  tabular  bones  of  aakulL—KiM. 
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which  the  skull  la  supposed  to  have  been  discovered.  Of  this  portion  of 
his  paper,  Professor  Whitney  promises  an  abstract  in  time  for  the  next 
namber  of  the  Naturalu^t. 

The  National  Acapeimy  of  Science  began  its  August  meeting  at 
Northampton,  Mass.,  on  the  25th,  and  remained  In  session  four  days; 
twenty-five  members  being  present.  We  extract  Arom  the  daily  press  a 
list  of  the  papers  read  on  Natural  History. 

Professor  J.  D.  Wliitney  read  an  account  of  the  "Origin  of  Bitumens, 
and  of  Experiments  upon  the  Formation  of  Asphaltum ; '*  and  papers  ^'Ou 
Topography  and  Topographical  Work  west  of  the  103d  Meridian; "  **Ou 
the  Discovery  of  the  Human  Skull  in  Calaveras  County,  Cnlifomia," 
and  *'Some  Points  in  the  Surface  Geology  of  the  Rocky  Mountains.'* 

Mr.  L.  F.  Pourtales  read  a  paper  on  "Deep-sea  Dredging  in  the  Gulf 
Stream,"  and  Mr.  W.  M.  Gabb  one  on  the  "  Cretaceous  and  Tertiary  For- 
mations in  California.*' 

Professor  W.  II.  Brewer  made  a  communication  **0n  the  Distribution 
of  Fresh  Vegetation  west  of  the  Rocky  Mountains ;  *'  and  ProfcsHor  O.  C. 
Marsh  one  "  On  the  reputed  Discovery  of  Human  Bones  at  Antelope  Sta- 
tion, Pacific  Railroad." 

Professor  G.  N.  Brush  read  a  paper  on  "A  New  Borate  ft-om  Mine  Hill, 
Sussex  County,  N.  J.;"  and  Professor  J.  S.  Newberry  papers  on  "The 
Transportation  of  the  Material  of  the  Carboniferous  Conglomerate,"  and 
** The  Circle  of  Deposition  in  Sedimentary  Rocks;"  and  Professor  J.  P. 
Lesley  read  a  paper  on  "Lake  Formation." 


-•o•- 
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ANSWERS  TO   CORRESPONDENTS. 

H.  H.  B.,  Chicago,  III.— The  small  insecta  you  send  belong  to  an  unlniown  species  of 
Podura,  or  Sprin^iJ,  which  are  minute,  wiugless  neuropterous  insects  with  spines  at 
tlie  end  of  the  body,  modlAed  into  a  leaping  apparatus.    We  would  bo 
maoh  obliged  for  specimens  In  alcohol  of  these  minute  insects,  of 
which  Uttlo  or  nothing  dellnite  is  known  in  this  country.    We  insert  a 

SEore  otf  a  Springtaii,  greatly  magnilied  (Fig.  1),  belonging  to  the  genus 
achllis.  The  Springtiiils  are  found  about  manure  and  refuse  hcai>8,  iu 
cellars,  under  stones  and  sticks  iu  moist  jtlaces.  You  write  us  that  the 
speoies  found  by  you  (which  is  related  to  the  Pwlurn  nivicolfiot'  Dr. 
Fitch,  which  ha.4  been  found  on  the  snow,  and  which  occurs  abundantly 
under  the  bark  of  trees  in  early  spring  with  us)  **  made  its  ai>pearnnce 
In  large  quantities  alter  the  heavy  rains.  They  are  scattered  through- 
oat  the  drains  in  immense  quantities,  in  colonies  of  fVom  four  to  twelve 
laches  in  diameter.  When  grouped  in  such  immense  qnantiticp,  they 
are  of  a  very  dark  green  color.''  They  use  the  ''spring"  almost  entirely 
to  hop  with. 

J.  G.  H.,  Philadelphia.  —  Your  article  was  received  and  promptly  ac- 
knowledged, but  the  letter  was  returned,  not  having  1>cen  called  lor.  We 
will  print  the  article  soon,  and  illustrate  it.    Many  thanks. 

E.Ii.,  Brighton,  Md.  —  We  will  answer  your  queries  about  the  JTouse- 
11 J  in  a  forthcoming  article  on  the  Flies,  to  be  illustrated.  Flies  do  not 
grow  after  leavinir  the  pupa  state.  The  mvriads  of  flies,  littlo  and  big, 
we  see  through  the  summer,  belong  to  different  specieit^  of  which  there 
are  several  thousand  in  this  country.  The  Seventeen-year  Locust  is  not  known  t->  Hmn; 
there  is  a  bare  possibilitv  that  it  may  Insert  its  beak  into  the  flesh  if  held  betv.cjn  the 
^l^nffers,  as  some  other ''  \)ugs/'  or  hemipterous  insects  (such  as  tlie  bed-bug)  are  known 

G.  B.  S.,  Homestead,  Mich. — We  dare  not  risk  naming  the  fish  ft^m  your  descrip- 
tion.   Can  you  not  send  the  skull  ?   We  have  ordered  the  book  fo^  you  fVom  London. 


J.  W.  B, rmmwBll,  Cnnn, — Tha  hucKt  vnu  taml  I*  Iho  ftofarin limtpmiU af  Ih.i 

iwiutkablu  hrini|.t.^i..i<-.  In..',  i, iii.m  lu  Ifai'Miildln  etulc*.  Uul  not  botwu  U  li« 

KiUflBna. 

O.  y,  B.,  Ponn.tii .  ■'. .      .  ■ .  r  iii-.irj  of  ■  Unigon-llr  ilepfMltlDSttarra  a  M 

brpwt.    riiBl.llnli'. l.--r;i1l)B<l  In  l)r,  ll«Bfn'»  STBor.jl.  of  thr  K». 

nmleni  or  Nmhi    \  .  i  i-  gmrcluiM.l  liy  ft|i|il)1iuc  lu  I 

Jtto,IH'Hr..H.iu .1.  '..iLhuiwllwliKllliiiUiMCtltlnM 

Iu)-miri".-t>..ri|.i  - L"i<.ti.ii». 

W    •    I  ..I......I   I   .      '   .   -T'lii^  in-^o-^t  whk-Ii  fini  M7dep«*Ua  lU  «■■ 


InT  une  redillns  In  (hv  SnuHinni  iaim  rU  i 

if'tHiin''  nnfl  Tnnwu  or  ill  ■una.    Wtm 

iU<in-|iuin(.  naiivrlulty  Itw  nitrrpilUt,  stniH 

lyaamaraaiieagth. 

;«  axinc  taftlj.  Ibe  Ur^o  bcotia  I* 


It  wn.1  Uic  tnna  of  a 


aliMuiisTil  onnitHir  or  tha  KltirtuUR.  tta 

t  lu  Uie  Ho*  - -  - 


Unnut  Inaouts  l«  lu  cut  or  iiuaebH  balv  tlinfn|h>>Mt>afM>ric,  utdUiMillBoaiaHM- 
Kdi]ll>'»ia]  paoUiia. 


e  nowDr-)H>ta  am,  tiiuiiaiilr,  ~>t>Mr 

uiM>        i.L'i.i.uiT  oiiiojamiilns'inite. 

A.  P.,  Iln<liini*OIUB,— Ynii  mnTboaltlP  toobUlnnHuHinii  of  lbs  CvnlbU  SlU-vna 
n-uo,  Mr.  W.  V.  Andnin't,  W4  Thiol  Aiounp,  Sow  York  clly. 

I..  Vi',  B.~Ttj  A  Mlnlion  of  two  iiarta  of  carbollo  »I<1  to  ono  hundred  ot  oMBr.  ■< 
Hj'rln^Tour  plants  wilb  It.    ¥uu  lunat  iiniMHiil  cartlUlly  hu  as  not  tu  tBjnnUat* 

H.  U,,  auTMtBTfllc.  Ohio.— Th*  (ihell-llko  ob1«vlii  von  npnt  an  tM  ca«»  miAi  a 

Efsinn  of  iana  by  the  Ui'vn  of  a  Ciidcll»-ay.    Wc  will  eLvf  a  mittaer  nrcoiuit  nC  Um 
RTunnar.    Try  hi  abUlD  Ute  Inrria  ntiil  mmi,  oi  thu  mluJl  alato  la  not  kDoni. 
J.  B  ,  IIur«rhill.  Uii».— TliD  toMOU  wnil  IwiDON  10  n  nvoelvauf  aMw.Klicbtai 
oil  lAobntk  orinvt,  dRmi  Pitting  Uob«>«{  ttaeyoncn  otiaarln  graM  nomtMn. 

F.  K.  O..  How  York. -^ The  gln*tBl(ItDOftli«aBNi,oaDialnlnRtltolawc«riNiwrioa4 
I — I..  .-A  g,o  a^usoUnun  imi  unftutunaulr  loM.   Tho  heaiway  lowdduiTliali*- 

..,  I . ...  .... .jji,  h  |,g|„  tlironah  -  -•-'■■  -' — *■  — ■'  •■----   —   - 

In  ttau  way  Ihi  in 

J.  B.,  Parttmonth.  R.  1, — Tha  inieeU  are  the  mala  and  famale  of  SIralif*  Jttmi,t 

uirgo  Ijuiielli.:om  baeilo. 
M  C.  R.,  HailsoD,  O.— TbebisDclacnmeB&relf.    Pleiue  try  to  rai*e  Iba  wotnu  jcv- 

W.  R.  I...  Cljrde,  N.  T.  —Tha  molh  [a  Iho  Evdryat  grat.i. 

I..  M.,  Xonrfch.  Conn.— Thaaanipleal'Iho<o-oalle<ldHiiin(.-A|i|>lc.  luuu.luul^aM 
A^nlla,  ma  mi«]iud  in  fonie  way,  ami  we  do  not  remember  seeing  It.  The  utennlv 
lUunil  un  the  (Common  Creciwr,  AntpclnptU  quiitgw^ulia,  la  tho  Inrva  of  Kadryru  frtlt. 
Thv  IhPI  that  just  before  turning  to  n  |>a|>»,  it  barca  into  wood  buried  bcnulli  Ui<  lO 
Ikce  of  Ihe  ground,  la  new  and  exrceilinfriy  mtereating  lo  us,  us  we  have  lon^conteoM 
Dial  Ku'lryas  la  claeely  related  to  Ciuttnla,  whii-b  bnrea  In  [he  stem  of  ulaau  In  tb«  B«a- 
ic3,  and  it  not  allied  to  Xotodonta,  ono  of  the  Silk-woim  I'nuilly. 
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[CoDcladed  iVom  page  403.] 

n.    ARTICLES   TAKEN   FROM   THE    SHELL-HEAPS,  SHOWING 

HUMAN   AGENCY. 

Pottery.  In  the  old  world  no  traces  of  pottery  have  been 
found  associated  with  the  earliest  flint-implements,  and  it  is 
therefore  concluded  that  the  men  who  wrought  these  were 
ignorant  of  it.  When  the  European  first  came  to  America, 
some  of  the  tribes  were  found  to  be  destitute  of  this  art.  The 
Patasronians  had  no  earthen  vessels  either  for  cookins:  or 
holding  water.  Instead  of  such  the  Esquimaux  used  wooden 
bowls,  and  the  natives  of  the  North-west  Coast,  Oregon  and 
California,  water-tight  baskets,  substituting  heated  stones  for 
the  direct  action  of  tire.  But  with  few  exceptions  pottery, 
as  an  art,  was  practised  by  a  large  majority  of  the  tribes. 

If,  as  daily  experience  tends  to  show,  man,  when  first  in- 
troduced upon  the  surface  of  the  earth,  was  at  best  a  pure 
savage  without  experience,  it  follows  as  a  natural  conse- 
quence that  there  must  have  been  a  longer  or  shorter  time 
when  instruments  were  unknown  to  him.  We  have  no  ade- 
quate grounds  for  any  other  belief,  than  that  his  knowledge 

Enteral  accnnllnK  to  Act  of  ('onpn-ss.  In  tli<»  yoar  1W8,  l>y  tho  PEABOnv  ACADEMY  OF 
SCIKXCK,  in  tin;  Clerk*8  OlHcc  of  the  District  Court  of  thu  District  uf  Ma.ssacliii»<'tts. 

AMEK.    XATUKAUST,    VOL.    II.  ol  C^**'^) 


ami  his  iuvGiitions  hiivc  liocu  projjrfssivcly  (Ifvi-luppd,  and 
amilo^y,  aa  we  think,  legitimately  euggcetd  thnt  tliu  imid 
Bimplu  iiiveiitioiiB  nro  aignn  of  actuiil  progresfi.  uiid  jmint 
Imi'k  to  nu  oiriler  state  out  i>fwlii(rh  lie  bas  emorgvil.  Tb« 
diai^overy  of  the  oldest  of  nitkii's  wurlcs,  L-tther  in  the  fitia 
of  worked  flints,  etirtbcii  vessels,  and  uf  liroliuarths.  dii  uot 
carry  its  back  to  bis  beginning;  if  we  would  atlnin  Ui  • 
knowledge  of  this,  it  must  be  sought  for  in  tbc  ri'nmiiwof 
bis  own  body,  oldi^r  tliiin  :ill  bis  works. 

We  have  as  yi-t  no  diitit  for  determining  the  tiiup  or  the 
order  of  hia  iuvt-utlone.  But  of  all  bia  works  thus  Cirdit' 
covered,  flint-implcnients  arc  tbc  most  ancient,  and  carlU'D 
vessels  the  next.  The  inventiuu  of  tire  and  L'ooki.-ry  agi^iein 
to  have  preceded  that  of  pottery,  the  proof  of  tlio  cxiateiKl 
of  the  former  being  the  oldest.  The  determiuatiou  of  hoT, 
and  the  period  when,  Sru  was  first  made  available  aa  la 
agent,  would  be  one  of  the  most  important  contnluitioni  In 
tbo  history  of  the  early  progress  of  the  huumn  utiud. 

The  shell-heaps  on  the  St.  Johns  Kivcr,  like  tho«e  (rmk  | 
the  other  parts  of  the  United  Slatfs.  show  that  tlio«o«l» 
inhabited  them  were  not,  strietly  speaking,  primitive  men. 
Thoy  b;id  already  made  some  progress  in  the  useful  arts,  and 
however  rude  their  instnnni'iits,  these  were  nevertheless  in- 
veiillDns,  and  such,  too,  as  could  only  have  been  the  result  of 
experience  extending  through  consideiiibic  periods  of  time. 
Thoy  not  only  used  worked  stone,  bone  and  shell,  but  their 
pottery  had  pJissed  out  of  the  first  and  rudest  stsigo  into  tbit 
of  comely  forma  with  outrtiud  orimment,  and,  as  the  table 
on  the  opposite  page  shows,  exhibits  some  little  variety  ia 
tbc  composition  of  the  materials. 

For  the  purposes  of  comparison  we  have  included  in  the 
enumeration,  articles  olitained  from  St.  Johns  Bluff,  where 
the  sbell-beap  ia  made  up  of  salt-water  species.  The  table 
shows  that  more  than  three-fourths,  eighty  per  cent.,  of  all 
the  pieces  were  made  of  clay  without  the  admixture  of  any 
other  substance,  and  that  when  another  substance  was  added, 


OF  ST.   JOHNS   RIVER,  BAST   FLORIDA. 


451 


IS  most  commonly  palmetto  fibre.  The  use  of  sand  was 
>8t  exclusively  confined  to  St.  Johns  Bluff,  where,  too,  ia 
d  the  most  highly  ornnmciitcd  work,  cbaractcrized  by 
nost  complex  figures.  The  only  pieces  marked  with  the 
csaiun  of  a  cord  were  also  found  ut  the  eanie  place.  This 

of  ornament  was  extensively  used  over  the  United 
;8,  as  we  have  specimens  from  Illinois  and  Wassachii- 
,  and  has  also  Iwen  observed  on  the  pots  from  tumuli 
iging  tu  the  Pre-Roniun  period  of  Great  Britain.*     We 

seen  no  evidence  that,  as  has  been  frequently  assorted, 
!  markings  indicate  that  the  pots  had  been  formed  in  nets, 
ough  the  meshes  are  often  regular,  there  are  uo  sigus  of 
s  at  the  point  of  crossing  of  the  threads,  which  there 
.inly  would  have  been  if  nets  had  been  used.  Traced 
;ry  was  confined  almost  wholly  to  Old  Enterprise,  the 
es  being  made  with  a  point,  and  consisting  of  combina- 
■■   of  straight  lines.     These  were   sometimes   combined 

indentations.  We  saw  no  specimens  of  pottery  made 
iskets,  though  frequently  told  that  such  ai*e  found.  The 
lice  of  poinidcd  shells,  as  one  of  the  ingi-edicnts  of  their 
;ry,  is  worthy  of  notice,  especially  as  shells  were  in 
'  use  among  tlie  natives  of  the  St.  Johns. 
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le  plain-stamped  pottery  was  uuiversidly  distributed, but 
most  abundant  at  Lake  Harney  and  Black  Hammock, 


•  Sir  Jobn  Lubbock. 


.    London,  1809.  p.  IIS. 
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hikI  is  clKiriKtci-izetl  by  square,  oMong.  or  lozeiig(^>slia^ 
iuipiYssiuiis,  I'Ogiiliirty  arruiigeU,  tlie  Rtimip  Iwing  cif  »uft- 
cieiit  size  to  nmki^  a.  lai^g  iiuiiil>er  of  tbetu  at  oiicit,  Imi  very 
often  tlie  figures  are  confused  in  conacquciico  of  llit'  iiuKni- 
moiit  having  l>een  applied  twice  to  the  eiinie  regioD.  In  mw 
wise  Mic  ajwx  of  the  spiue  of  &  Paliulinu  tiad  Iwen  naeU  u  i 
stnuip.  The  complex  figures  on  tlic  picce^i  from  St.  Mint 
BluU'i  L'oiisist  of  combinations  of  square,  with  more  ur  leu 
i-oiinded  or  curved  impressioue,  giviujr  the  whole  puriace  an 
lutricatG  aeries  of  markings,  but  which  we  were  unublttin 
any  specimen  found,  to  reduce  to  a  definite  plan.  TIk;, 
however,  I'esemble  in  their  general  stylo  the  [Mtttory  d^ 
scribed  by  Schoolcratl*  as  coming  from  the  sea-eoa»t,  ud 
remind  one  of  Mexican  ■forms. 

The  size  of  the  vessels,  as  indicated  by  the  curvntiite  o( 
the  fragments,  varied  from  between  two  and  three  to  tweln 
inches.  The  more  common  kinds  appear  to  liuve  beeu  citlw 
shallow  like  a  common  pudding-disli,  or  deep  enough  tii  la 
used  as  seething-pots,  and  both  are  figured  in  ihe  iltnitn- 
tioiis  to  the  Brn-is  ^mi-atio  of  LeMoyno-t 

Fig.  1,  Fl.  10  (natural  size),  represents  a  rude  attempt  it 
ornament,  consisting  of  two  irregular  pandlel  spirjl  lines 
stjirtiug  from  the  sitme  point.     Fnun  Old  Enterprise. 

Fig.  2,  PI.  10  {natural  size),  also  from  Old  Entcrpriw. 
In  this,  as  was  not  unfreqnently  the  case  at  the  locality  jnst 
mentioned,  straight  lines  are  combined  with  indentationa 
made  with  a  round  point. 

Fig.  3,  PI.  10  (natimil  size),  represents  one  of  the  ia- 
stances  of  complex  tigures  from  St,  .Tulms  Bluff.  This  vra 
made  cither  by  one  large  complicated  stamp,  or  by  a  series 
of  different  stamps,  since  none  of  tiic  details  are  exactly  re- 
peated. 

Arlicles  of  Shell  and  Bone.  The  natives  of  the  upper  por- 
tions of  the  liver  were  in  constant  comnmnication  witbtbc 
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coast,  and,  as  might  be  expected,  carried  marine  shells  into 
the  interior,  some  of  which  were  converted  into  useful  arti- 
cles, especially  Slrombus  gigas^  Pyrula  carica,  and  P.  per^ 
versa^  the  last  acquiring  a  length  of  from  twelve  to  fourteen 
inches. 

Fig.  4,  PI.  10  (half  natural  size),  one  of  the  most  common 
instruments,  is  made  of  a  triangular  piece  cut  from  P.  corica^ 
so  as  to  comprise  a  portion  of  the  rostrum,  serving  as  a  handle, 
and  a  portion  of  the  swollen  part  of  the  body,  which  is  the 
useful  part  of  the  tool.  The  sides  and  apex  are  smoothed  and 
rounded,  while  the  base  is  regularly  curved  and  ground  to  an 
edge  like  that  of  a  gouge,  but  with  the  bevel  on  the  inside. 
A  specimen  presented  to  me  by  Dr.  H.  P.  Bowditch,  and 
which  he  obtained  at  Old  Enterprise,  shows  quite  clearly  that 
it  was  detached  from  the  shell  by  first  cutting  a  groove,  and 
then  breaking  ofl'  the  fragment.  Length  from  80  t^^  90  m.m., 
breadth  from  60  to  70  m.  m.  * 

Fig.  5,  PI.  10  (half  natural  size),  represents  a  species  of 
Pyrula,  with  thick  and  heavy  walls ;  the  lip  and  nearly  the 
whole  of  the  rostrum  are  ground  off,  and  a  somewhat  irregu- 
lar oval  hole  with  rounded  edges  is  made  between  the  first 
and  second  row  of  tubercles,  and  quite  near  to  the  mouth. 
Though  such  an  instrument  would  give  resonance  to  the  voice, 
the  position  of  the  hole  is- not  such  as  to  adapt  it  most  favora- 
bly to  be  used  as  a  horn.  It  may,  nevertheless,  be  the  instru- 
ment which  Bartram  stiites  was  still  in  use  when  he  visited 
the  St.  Johns,  and  with  which,  he  says,  "on  one  and  the  same 
day,  early  in  the  morning,  the  whole  town  is  summoned  by 
the  sound  of  a  conch-shell,  from  the  mouth  of  the  overseer, 
to  meet  in  the  public  square,"  for  the  purpose  of  entering 
upon  the  work  of  cultivating  the  soil.* 

Fig.  6,  PI.  10  (natural  size),  is  a  portion  of  the  rostrum  of 
Pyrula,  60  m.m.  in  length,  the  two  ends  of  which  have  been 
obliquely  ground. 

Fig.  7  (natural  size),  a  piece  of  bone  with  a  central  cavity, 

♦Travels  m  Florida.    Philadelphia,  17U1,  p.  013. 
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lio  Imrdont  /^"^^ 
liofWmm-(  CDJ 


iiilu  wliidi  a  link'  Ii:l9  liccu  drilk'il  nt  enclt  (tnil.     Tlibvu 
found  nt  IIui-RO  I^udiii^,  midway  bctwcru  tho  top  iumI  Uw 
of  Ukt    elK'll-lii'iip,  unci  wti»  tliu   only  object  found  actiuUr 
williin  tlio  sboll-bcap,  wbicU  was  clt^nrly  tbo  work      jj,,i 
of  till'    hiimiiu  haiid.      Xoiirly  siiniliir  form^  nro 
figured  in  the  plates  of  llic  /irevis  Jiarratio,  as 
forming  a  part  of  tbo  uocklaco  worn  by  tlio  na- 
tives.' 

Fig.  8,  front  view;  %.  il.  side  view  (nntnrul 
Size),  rcpresfuta  an  iustrmnciit  mado  of  bIk-II, 
whk'b.  from  tbo  exterior  nuirkings  i^c^en  in  sonic, 
and  tho  Ibit^k  ridgo  m\  tlie  in&idu  in  nf^nrly  nU, 
appeara  to  liavo  Ix-cii 
cut  from  tlio 

oftbcmuiilb - 

bus  ifi'jas.  Several  of  ^"^J 
tliesD  were  found,  but  nil  man 
or  Ic&a  broken.  Wbcii  lAth 
the  Icugtb  was  about  150  m.B.. 
bi'eadth  from  50  to  GO,  and  tbe 
thii'kness  2.5  lo  30  m.  m.  TU 
brtiad  end  is  groinid  lu  s  tdnot 
cdgo  like  tbjit  seen  in  most  of 
thu  stone  ebisic-ls  fi-ora  the  ollitr 
States,  iiiid  the  other  as  gronnd  to  a  blunt  point.  The  in- 
strumont  closely  resembles  ihc  .sliell-ddzc  used  by  the  Kiugs- 
mill  isliuidevs,  specimens  of  whieh,  with  tlieir  handles  at- 
taehod,  ciui  be  seen  in  the  Smitht^onian  collection;^.  One  of 
the  specimens  has  been  twice  in-rfornted  by  a  Lithodomiis, 
and  thus  so  fur  we!ik<'iied  as  to  lead  to  fracture.  These  i»cr- 
foraticnis  were  nndonbtedly  nuidc  before  the  instrnniciit  wai 
wrought.     Its  outer  surliico  is  hu-irely  lioit^d  by  worms. 

A  lai-ge  specimen  of  Pi/riiht  jy-rrcrm,  from  which  the 
interior  whorls  had  been  broken  out,  was  found  at  Blue 
Spring.     .Such  as  this   were   us^ed   sis    drinking  horns,  and 

•Plates  XXXVI.  XXXVIII.  XSXIX. 
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arc  mentioned  by  Le  Moyne,  though  his  figures,  drawn  from 
memory,  as  might  be  expected,  do  not  agree  with  this  or 
any  other  species. 

Besides  the  implements  of  bone  already  mentioned,  a  por- 
tion of  the  radius  of  a  bear,  which  had  been  divided  by  cut- 
ting a  groove  around  the  outside  and  breaking  the  rest,  was 
found  at  Old  Town  ;  and  Mr.  Bo wd  itch  gave  me  the  antler 
of  a  deer  which  had  been  similarly  treated,  and  which  he 
found  at  Enterprise. 

Articles  of  Stone.  The  collection  of  stone  implements  was 
quite  small,  only  twenty-five  or  thirty  pieces,  nearly  all  of 
which  were  picked  up  on  the  shores  near  Old  Enterprise, 
only  a  few  being  actually  dug  from  the  mounds.  A  single 
chisel  of  the  ordinary  form,  and  with  a  remarkably  sharp 
edge,  was  found  at  Old  Town,  but  all  the  other  articles  were 
either  arrow  or  spear-points,  and  none  of  them  had  unusual 
shapes.  No  pipes  or  fragments  of  them  were  found  at  any 
place. 

Fig.  10,  PI.  10  (half  natural  size),  represents  the  rude  at- 
tempt at  an  arrow-head,  mentioned  on  p.  403,  and  found  by 
Mr.  Peabody  under  the  lowest  portion  of  the  shell-heap  at 
Horse  Landing. 

We  will  add  to  the  above  two  pieces  of  worked  shell,  both 
of  which  were,  however,  taken  from  the  burial-mound  at 
Black  Hammock,  near  the  shell-heap,  but  were  undoubtedly 
in  common  use  among  the  natives. 

Fig.  11,  PI.  10  (natural  size),  is  an  ornament  cut  from  that 
portion  of  a  Pyrula,  namely,  the  suture,  where  one  whorl 
joins  the  preceding,  and  is  bent  to  nearly  a  right  angle ;  the 
length  of  the  upright  portion  is  45  m.  m.,  and  the  disk  at  the 
bottom  measures  31  bv  24  m.  m. 

Fig.  12,  PI.  10  (natural  size),  a  disk  of  shell,  18  m.  m.  in 
diameter,  and  5  m.  m.  thick,  with  a  hole  drilled  through  the 
centre.    A  similar  one  is  fissured  bv  Schoolcraft.* 

Jie?naiJis  of  Anitnals,     The  subjoined  table  gives  a  com- 

•Nolcs  on  the  Iroquois.    Albany,  1847,  p.  ^43. 
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pli'tp  list  of  tlie  (lifiprciit  kinds  <if  iiiiitniils,  indiniU-d  hy  lbs 
boui.>sfiiuiid  in  tliu  iliffutviit  uiuuuds.  Tlio  spccica  iiiiiDt  com* 
monly  iiu't  with  arc  llic  Deer  {Cerviw  Vir(/imnnux).l\w  Tw 
rapin { Iim;/s  J^torulana),  Sufi-sheWKiiTiwlW (Trion'/xjerox) 
and  llic  Alligiitor  {Alligator  Miesis^ippieniig),  Tlio  wiiiJi- 
tion  of  the  buuea  in  niiiny  iustaiicps,  piirticuUrly  those  fMiii 
Old  Kiiterpriso  and  Horse  Laudiog,  ii)di<;iitc(!  tiiat  tlii-y  lud 
bocii  lung  bni'icd,  inasmuch  as  they  had  lust  iii'url y  uU  their 
organic  niattei",  and  wlicn  exposed  to  heat  scarcely-  t-hai^ 
their  color.  lu  many  iustauces  they. were  incruHted  nllii  t 
deposit  of  lime,  and  had  the  BiieJls  iu  which  Ihi-y  wviveEQ. 
bedded  cemented  to  Ihein.  The  bones  of  birds  are  quite  nrv, 
even  tlioae  cjf  the  wild  turkey  and  of  the  various  b|H>nea  of 
ducks,  which  hi  the  winlev  irequent  the  rivers  aixl  lakes  to 
immeuse  numbers.  Of  fishes,  the  species  most  cuiumonlj 
represented  are  the  gar-pikes  {Lepidosteus) ,  and  a  cat-&h 
(Ptme/orffia). 

Ill  the  illustrations  to  the  £revii  2iarratio  of  LoMtiyni, 
PI.  XXIV  represents  a  fire  over  which  is  built  a  rrauic,  ind 
on  this,  exposed  to  hent  and  Rinoke,  aie  several  iinimab, 
among  which  can  be  recognized  the  deer,  a  small  mammil, 
the  month  of  which  resembles  that  of  the  opossum,  an  alli- 
gator, au  eel  or  a  snake,  and  scvci'al  species  of  fish,  Heveral 
Indians  are  standing  near,  one  fanning  the  fire,  and  another 
holds  an  alligiitor  under  his  arm.  On  PI.  XXIII,  nutivei 
are  represented  carrying  food  in  baskets,  one  of  which  con- 
tains a  deer,  a  fish,  and  an  alligator.  This  is  quite  too  lai^ 
a  load  for  one  basket,  and  too  much  importance  must  not  be 
.  attached  to  these  plates,  since  they  were  di-awn  from  mem- 
ory, but  they  may  be  taken  as  an  indieatiou  of  what  the 
kinds  of  food  were.  Iu  the  text,  the  writer  stales  that  they 
"ate  freely  of  the  flesh  of  the  alligator,  which  is  white  and 
clean,  and  which  ive  should  have  eaten  often  had  it  not  been 
too  redolent  of  musk." •  This  objection  we  have  found  from 
personal  experience  to  be  a  valid  one. 

•Ibid-,  p.t. 
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Deer,  Cfrvu*  Virgliilanux, 

Beor.  Unx 

Bhccuuii,  Pmryim  lotor 

OpoHsum,  Dtarlphg* 

BlnlB.  not  kiinwi 

Tcrrnpln.  Smy*  Fltiri-lnaa,      . 
8oft-»lii!lk(l  Turtle.  Ti-L.uyx  feroz,      . 
SpetLiM  ufTartip  nut  known. . 

Catdah.  Pimtlu<ltts 

FiHb.  not  known 

\ 

* 

• 

\ 

\ 

That  the  iiiiiiiiitU  of  tlic  shells  n'hich  form  the  iiuitorials  of 
the  nioiiiids  were  used  as  food,  there  seems  to  be  no  rcason- 
ablo  doubt.  Uiiios  nrc  kiiowu  to  be  edible,  ami,  almost  ex- 
clusively, form  the  shell-heaps  ou  the  boitlers  of  other  rivers 
as  the  Ohio,*  the  Tennessee, t  the  Concord,  ctc.t  We  are 
not  tiware  of  any  evidence  that  Ampullnrias  and  Paludiuas 
have  been  so  used  elsewhere  than  in  Florida,  Imt  their  nsso- 
ciution  witii  [lottery,  and  charcoal,  und  the  bones  of  edible 
anitiials,  seems  to  be  decisive.  If  the  inference  wo  have 
drawn  be  corroet,  then  it  follows  that  the  animal  food  of  the 
ancient  inhabitants  of  Eastern  Florida  was  very  largely  de- 
rived from  these  species,  and  especially  the  I'ahidinas,  since 
the  remains  of  tish,  turtles,  alligators,  and  deer,  form  so 
insignificant  a  portion  of  the  whole  heap. 

Id  view  of  the  vast  number  and  size  of  the  shell-heaps 
now  known  to  bo  scattered  along  the  Atlantic  coast, §  and 
the  vast  quantities  of  shells  which  compose  them,  it  is  (juite  ' 
clear  that  the  aborigines  must  have  dejiended  largely  upon 
sbell-lish  for  food.  lu  fact  such  was  obviously  the  case  with 
the  early  inhabitants  of  the  old  world  as  well  as  new.  Of  the 


■AtWHUFf  Archmoloi^iA  Arnorlannii,  Vol.  I,  p-  ^m, 
t  Biinmn.  SinllhaoiKnn  PiililkiuKonH,  IBflO,  p.  SM. 
t  J-  Wyman,  PKU'eedlnR*  of  floiton  Society  ofSnttirnl 
|Dr.  Joeepn  Leldy,  I*iOL-eeciln((s  of  Acuilemy  of  Si 
teribed  the  shell-he.tiiK  at  Cape  Hcnlopen,  ami  Btaould  liii 
nlcMion  In  the  NatuhaliSt  Tur  December,  18>>T,  but  at  tbi 


Hi9toi7,Vol.Xr.p.I13. 
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exk'iit  to  nliii'L  vegetable  siibstiiuci'S  were  mudu  wv  of,  th« 
shell-hoiiiis  offer  no  cvideuce  j  but  it  sooms  certain,  tlint  Ubljl 
the  bow  aud  arrow,  the  trap  or  the  net  were  invented,  ilw 
aiiiiniil  fond  must  have  of  necessity  boeu  derived  fruin  »iich 
species  IIS  could  most  easily  be  obliiiued,  and  anion^lbeM 
the  shell-fish  and  the  more  elug:gish  reptiles  would  tim  at- 
tract attention. 

III.    AGE, 

No  satisfactory  data  were  found  for  dotepuiining  the  ige 
of  the  slieU-heaps.  The  appeartinee  of  great  age  which  some 
of  them  have,  as  at  Horse  Landing  and  Old  Kntorpriw,  ii 
important;  the  same  may  be  said  of  tlie  fact  that  IIh;  Ixmci 
embedded  in  them  had  lost  nearly  alt  their  organic  matin, 
and  at  both  of  these  places  were  incnisted  with  ralcareosi 
deposits,  in  some  instances  forming  a  conglomerate.  Tbt 
time  required  for  these  last  results  is  not  necessarily  taj 
great,  but  the  organic  matter  of  bone  is  destroyed  v«y 
Blowly,  and  is  largely  present  in  those  of  some  of  the  extioct 
animals.  We  have  obtiiinod  a  larger  quantity  oi'  animal 
matter  from  the  bones  of  the  Mastodon  than  from  those  d 
the  deer  at  Old  Enterprise. 

The  most  triistwortliy  records  are  found  in  the  forest  trws 
growing  upon  the  mounds.  These  give  ns  a  minimum  age 
with  some- .approach  to  accuracy.  The  live-oaks  (Qu^vut 
virens)  arc  not  only  long-lived,  .ittaining  an  age  of  many 
centuries,  but  their  wood  is  the  most  dnral>le  of  all  the  forest 
trees  of  the  United  States,  One  of  these,  which  had  fiilleD 
from  the  cfteefs  of  age,  lies  upon  the  top  of  a  mound  in  the 
woods  near  Blue  Spring,  and  measures  live  feet  and  sii 
inches  in  diameter.  As  it  was  on  the  summit  of  the  mound, 
it  could  not  have  begun  to  grow  until  the  mound  was  nearly 
or  quite  finished ;  it  may  have  begun  many  years  later.  It 
had  been  dead  for  a  long  time;  its  bark,  all  of  the  small  and 
most  of  the  large  branches  had  disappeared.  These  trees 
after  they  are  dead  still  remain  erect  for  many  years.    Some 
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of  them  girdled  more  than  thirty  years  since ,  can  still  be 
seen  standing  firmly  in  the  Indian-old-fields.  It  certainly 
would  not  be  extnivagant  to  say  that  the  tree  in  question 
had  been  dead  more  than  half  a  century.  Fragments  of  pot- 
tery were  found  in  the  earth  and  shells  contained  in  the 
upturned  roots  of  this  tree,  and  on  sinking  a  pit  in  the  place 
formerly  covered  by  the  upright  trunk,  others  were  found  at 
a  dei)th  of  from  two  to  three  feet.  We  had  neither  the  tools 
nor  the  aid  for  making  a  secti(m  of  this  trunk  to  count  the 
numi)er  of  annual  rinses.  Throu^^h  the  kindness  of  Ccmimo- 
dore  John  Rogers,  of  the  United  States  Navy,  we  have  re- 
ceived a  section  from  a  tree  nearly  a  century  and  a  quai-tcr 
old,  and  find  that  at  the  beginning  of  the  second  century 
there  are  about  fifteen  rings  to  the  inch.  In  later  periods  of 
the  life  of  the  tree  thev  would  of  course  be  more  numerous. 

ft' 

Assumins:  fifteen  to  the  inch  as  the  averaire,  a  half  diameter 
of  thirty-three  inches  would  give  495  rings,  or  nearly  five 
hundred  years ;  if  to  this  we  add  fifty  years  for  the  time 
since  the  tree  died,  there  can  be  no  doubt  that  the  mound 
was  substantially  as  complete  as  now  more  than  a  century 
before  the  discovery  of  the  country. 

We  know  of  no  data  based  on  the  quantity  of  materials 
of  which  the  mounds  were  formed,  on  which  to  estimate  the 
time  required  to  build  them ;  to  this  end,  it  would  be  neces- 
sary to  know  the  number  of  persons  occupying  the  place, 
and  the  daily  or  annual  consumption  of  food.  If,  as  is  the 
case  of  mounds  built  up  in  the  swamps,  they  were  resoited 
to  only  by  those  who  could  find  camping  conveniences  upon 
them,  the  number  must  necessarily  have  been  very  small. 

The  later  aboriijines  had  no  traditions  with  reofard  to  these 
shell-heaps,  or  the  burial-mounds  which  are  sometimes  near 
them.  They  ascribed  them  to  a  former  race.  Florida,  how- 
ever, has  been  more  than  once  overrun  by  exterior  tribes, 
and  the  absence  of  traditions  might  in  this  way  be  accounted 
for,  since  these  would  be  likely  to  be  lost  with  the  change  of 
inhabitants.     Under  the  most  favorable  circumstances  tradi- 
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tiuim  fui-in  nil  uncertain  basis  for  libtmy.  If,  therefon-,  ud 
the  one  liimd  there  is  no  pmofiif  gmat  aiitiipiity,  it  inay  »iil| 
bo  claimed  tiiut  there  is  iiulhin^  iiicuit»istciit  with  it,  lod 
thiit  the  appciimncGij  of  the  niuunda,  iiud  fucta  ooutuwla] 
with  them,  liirgcly  favor  it. 

IV.    ST.    JOHNS    BLUFF. 

It  was  the  spi-ciiil  object  of  this  pajjcr  to  describe  only 
freah-wator  shtU-hfupa,  but  as  we  have  visited  two  cle|H)*its 
consisting  of  luaniio  species,  ehietly  oyisteiK,  nc  will  udil  « 
few  wurda  with  regard  to  them,  itspeciuUy  the  iilMiVe-mcn- 
tiuned  loonlily.  The  one  at  Fernandinui  uit  the  nortberiy 
end  of  Amelia  Island,  has  already  been  descrilwd  by  Ifr. 
Brint*iK,"  who  has  given  the  most  satisfiictory  proof  of  il» 
human  origin,  and  of  other  similar  dejioaits  on  tliit  AtlaDtie 
and  Gulf  eoasts  of  Florida.  The  result  of  our  own  ol)»erva- 
tious  at  Fernaudina  are  confirmatory  of  what  Dr.  nrintou 
has  recorded,  and  afi'oi'd  some  additional  evidence  from  tlu 
earthworks  thrown  up  during  the  rebellion,  and  the  nioundi 
over  the  soldiers'  graves  iu  llie  rear  of  Old  Fernandinn, 
in  making  both  of  wiiich,  portions  of  the  shell-heaps  were 
uncovei-ed,  and  the  contents,  similar  to  those  previously 
noticed,  exposed. 

St,  Johns  BlnlT  luis  a  twofold  interest,  for  it  was  not  only 
a  favorite  rcsoit  for  the  Indians,  but  was  the  seenc  of  two  of 
the  most  tragic  events  in  the  early  history  of  the  continent. f 
It  is  situated  on  the  right  bank  of  the  river,  and  about  five 
miles  from  the  month.  Like  all  the  adjoining  shores,  it  is 
composed  of  a  tine  vellowisJi  silicious  sand.  It  is  about  forty 
feet  high  on  the   front,  and  at  the  eastern  end  rises  quite 


t IC niu  licrv  Ihnl Hit'  Fi-cuiti,  umlci'  Jenn  Ribniilt.  In  \r,'A.  )iiillt  Fort  Caroline  wiih  a 
Tlcw  lo  esLiblish  ■  Uiikiipiioi  colony,  whirh  In  li->s  Ih:in  ciiihti-en  mi.nlU'  Menendti. 
wiUiihe  |iiiri>oaenf  lm|H.ilingll>a  pi'ogrvsft  oM>ru«:l'ln^ll^m  i^iitiireil.  [<ui  ibe  lartitu 
to  tbe  swiiitl,  onil  soc  U|i  the  Inscriiniun,  "  uot  .11  to  Frcncliiucn.  biil  a>  10  LiiUienni." 
Two  yenre  Inter  Dumiubiiic  de  liniii'Knv*  aven^l  [he  ilmi^ity,  by  rclaklnit  tli«  tort. 
killing  Uiccn|itl«es.lDiiiiiix  bchliirl  utUK-hiil  (a  n  Irse  iiiiolhcr  iiiHiiplion,  "not  ■•  u 
Spnniiirils  or  ninrincrj.  Iinl  ns  lo  triiltiir-.  robbers,  anil  inurdcrtis."    See  Pirkmu, 
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abruptly  out  of  a  marsh,  and  to  the  westward,  i.  e.  up  the 
river,  descends  at  first  by  a  rapid,  then  a  gentle  slope,  which 
merges  into  a  nearly  level  plain,  backed  by  the  thickly- 
wooded  hills ;  beyond  this  is  a  marsh,  which,  still  farther  to 
the  westward,  is  bordered  by  a  creek.*  The  base  of  the 
bluff  is  washed  by  a  swift  current  at  every  tide,  so  that  it  is 
constantly  undermined,  and  is  rapidly  disappearing.  Earth- 
works thrown  up  on  top  during  the  rebellion  have  already 
begun  to  fall.  I  was  told  by  a  man  living  near  by  that  an 
oleander  tree,  which  I  saw  lying  at  the  water's  edge  to  the 
westward  of  the  bluff,  a  few  years  since  was  thirty  feet  from 
the  shore  in  the  middle  of  a  garden. 

At  present  the  bluflF  itself  must  greatly  differ  from  what  it 
was  when  the  French  came,  and  it  is  highly  probable  that 
more  of  it  has  been  destroyed  than  remains.  The  site  of 
Fort  Caroline  has  not  been  identified,  and  has  probably  disap- 
peared. The  bluff  presents  a  front  of  clear  sand,  is  overgrown 
with  trees  except  where  military  works  were  thrown  up, 
and  beneath  the  vegetable  mould,  a  few  inches  thick,  is  a 
layer  of  oyster  shells,  with  a  very  slight  admixture  of  sand, 
extending?  from  two  to  three  hundred  feet  alon^r  the  more 
easterly  portion,  and  varying  in  thickness  from  a  few  inches 
to  three  feet.  A  second  and  much  thinner  layer  is  seen  to 
the  westward,  where  the  land  rises  only  eight  or  ten  feet 
above  the  water.  It  is  not  improbable  that  the  two  deposits 
were  originally  connected,  the  intervening  portion  having 
been  washed  away.  Fragments  of  pottery  which  have  fallen 
from  the  banks  are  scattered  along  the  whole  shore  in  front 
of  these  deposits,  and  on  examining  fresh  sections  made  by 
the  falling  of  the  bluff,  and  also  in  making  excavations  in 
undisturbed  portions,  similar  fragments  were  found  in  place, 
and  so  there  can  be  no  doubt  that  the  shells  and  pottery 
were  simultaneously  deposited.  After  careful  search  no 
flint  or  other  implements  were  found  during  my  visit,  either 

^Mr.  Parkman's  description  of  St.  Johns  Bluff,  in  the  work  already  cited,  Is  admira- 
ble for  its  portrayal  of  the  general  landscape  as  well  as  the  individual  details. 
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in  the  hhiff  itself  or  aloDg  the  shore,  neither  wore  Ihe  biinm 
of  edil>lc  aiiiiii»U  fuiiiid  mingled  with  the  sliells.  Flint  im- 
plements httvo,  huwuver,  been  oblnined  in  con^iilcmbW  nuin- 
bera,  and  an  avrow-hcad  was  given  me  by  a  ue^i-o,  wlio  had 
picked  it  up  near  liy.  The  vni'ioiiB  excavations  for  militaiy 
jjiirijosca,  reveided  the  exietenee  of  eholls  Bovenil  iiUDflrcd 
feel  to  the  rear  of  tlie  present  front  of  tlie  blutT.  and  Wyuod 
the  crecic  to  tlic  westwai-d  of  the  raareh  is  a  fiinn.  wliero  pot. 
tery  and  shells  may  Iks  seen  loosely  stuttered  over  a  trai-l  of 
many  acres  in  extent,  wherever  the  plongli  has  turned  up  tht 
soil. 

The  slicll-mounds  of  the  sea-coast,  aa  well  as  «f  the  totc- 
rior,  seem  to  iiave  passed  almost  unnoticed  by  the  e*riy 
writcni  on  Florida.  Dr.  Brintun  quotas  a.  single  pitwogr, 
the  only  one  met  with  by  him  relating  to  the  snlijo.t't,  fnm 
Cabeza  de  Vaca,  in  which  it  is  stated  that  the  houses  of  the 
Indiiuis  were  "built  of  mats  on  heaps  of  oyster  sheHa."" 

KStTMEniTIOX  OP  TUB    enRLL-SEAPS  VMITED. 

Dcsldcs  those  mentioned  In  tlie  riillowlns  list,  there  Are  masf  otimi 
not  visltL-d  by  the  writer,  some  of  whkh  nr<'  hbUI  [o  buof  eveu  lon^r  di- 
mensions than  any  seen  by  hllD. 

The  loculltlcs  are  mentioned  In  the  order  In  which  they  stand  on  tte 
rlvLT,  beglunhis  with  thOKi-  iieurcst  the  sources. 

1.  RnCtlesnake  Hammock,  on  SaltCreek.  right  bank,  and  near  the  nnlon 
or  the  creek  nnd  the  St.  Johns. 

2.  Soke's  LhucIIui;.  right  shore  of  Luke  Harney. 

3.  King  PhllllpVtown,  left  bank  or  the  St.  Johns,  a  mile  below  the  ost- 
Ict  or  Liike  Harney,     There  Is  a  large  burial-mound  near  this  locality. 

4.  Another  shell-heap,  one  mile  below  preceding, 

o.  Watson's  Landing,  right  bank  between  Lakes  Harney  and  Jes«ap, 

6.  A  mound  one  mile  above  preceding,  on  the  same  side  of  the  river. 

T.  Black  Hammock,  left  bank,  Just  above  the  outlet  of  Lake  Jcssnp, 
There  Is  a  small  burial-mound  here. 

8  &2.  Two  mounds  on  the  ri^ht  bank  and  below  the  preceding,  bat 
sepavated  from  the  river  by  a  large  lagoon. 

10.  Spear's  Landing,  about  tlve  tnlles  above  Lake  Mnnroe,  left  bank. 
There  Is  a  burial-mound  at  this  place, 

11.  Bu/znrd's  Itoost,  left  bank,  near  entrance  to  Lake  Miinroe. 

12.  Doctor's  Island,  right  shore  of  Ijikc  Munroe,  above  Enterprise. 

•norididD  PeuiasolB,  p.  179, 
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13.  Old  Enterprise,  right  shore  of  Lake  Munroe. 

14.  Outlet  of  Lake  Munroe,  right  bank. 

15.  Wekiva,  right  bank. 

16.  Blue  Spring,  right  bank. 

17  &  18.  Two  mounds  in  the  woods  below  Blue  Spring,  with  a  wide 
swamp  between  them  and  the  river.  A  third  but  small  mound  was  found 
about  a  half  mile  from  them. 

19.  Mound  above  Uawklnsville,  left  bank  formerly,  and  still  ought  to 
be  called  Osceola,  or,  as  Dr.  Brinton  writes  the  name,  Ass-se-he-ho-la, 
Rising  Sun,  after  the  celebrated  chief  who  was  prominent  in  the  Florida 

War. 

20.  Mound  below  preceding,  left  bank,  having  the  usual  appearance  of 

the  other  shell-heaps,  but  in  which  we  failed  to  find  signs  of  its  artificial 
origin. 

21.  Old  Town,  left  bank,  seven  miles  below  Uawklnsville. 

22.  Small  mound  in  the  woods  in  the  rear  of  the  preceding. 

23.  Mound  above  the  outlet  of  Lake  Dexter,  left  bank. 

24.  Mound  below  the  outlet  of  Lake  Dexter,  right  bank. 

25.  Fort  Butler,  left  bank. 

26.  Volusia,  right  bank. 

27.  Rope's  Island,  right  bank,  entrance  of  Lake  George. 

28.  Drayton's  Island,  now  Rembrandt's  Island,  at  the  outlet  of  Lake 
George,  left  bank. 

29.  Horse  Landing,  right  bank,  eight  miles  above  Palatka. 

30.  RUatka,  left  bank,  one  hundred  miles  from  the  mouth  of  the  river. 
81.  St.  John's  Biutf.  right  bank,  five  miles  from  the  mouth  of  the  river. 
32.  Old  and  New  Fernandina,  at  the  northern  end  of  Amelia  Island. 


THE    POTATO-MOULD. 

BY  JOHN  L.  RUSSELL. 

Mould  and  mouldiness  are  two  words  with  whicli  every 
one  is  familiar,  but  few  are  aware  liow  numerous  and  diver- 
sified are  the  forms  under  which  the  little  plants  these  words 
designate  occur,  and  to  what  extent  is  the  mischief  they 
occasion,  or  know  much  of  the  utility  in  the  plan  of  nature 
they  sustain. 

The  science  of  botany  as  such  docs  not  date  back  very 
far,  and  in  its  place  and  prior  to  its  existence,  all  vegetable 
growth  was  regarded  with  a  superstitious,  and  iu  most  cases 


^^'itb  nn  useless  rovercnco,  containing  as  wns  supiioncd  whm 
ruro  power  iu  bt^nliiig,  or  Bonie  efficuoy  iu  iiiaiiiUitiuus  uh) 

With  regard  to  the  moulds,  it  was  Micheli,  who  in  1729 
published  his  N'oya  Pluiititrum  Gciu-ra,  tliut  tistitldUhi-d  tba 
scientific  charai;t«r  of  tlie  {rerius  Botrytis,  on  which  tiiocet 
fraiu  cfrtdiQ  strncturut  differences  in  the  mode  of  [iroduniig 
the  seed,  other  gciicm  ur  distiuct  kinds  of  iiiniild  hnvo  tteeu 
constructed.  Of  these,  Cordu  iustituted  Iho  ^■iiui>  IVruiii>- 
spora;  the  minute  moulds  which  belong  to  it,  iiitd  they  an 
numerous,  iufestiug  only  liviug  plants.  The  diticovcry  lint 
their  presetico  caused  injurious  effects  and  even  gitiiit  louii 
uf  modern  date,  aud  to  the  iurcstigntious  of  Prut'vMSor  Cu* 
pary  of  Bonn,  the  bot^mist  aud  the  agi-iculturist  alike  on 
indebted  for  the  valuable  knowledge. 

The  words  "mould  aud  mouldiness,"  familiar  as  thoy  are, 
are  now  significant  of  topics  interesting  to  the  farmer,  an] 
by  them  he  is  aunntilly  subjected  to  the  loss  of  his  cjdiliagw, 
clover,  lettuce,  onions,  parsnips,  peas,  potatoes,  etc. 

To  the  common  eye,  and  unaided  i>y  science,  mildcin, 
mouldiness,  and  similar  microscopic  plants,  would  be  readily 
coiifouuded.  But  the  mildew  is  a  much  more  highly  devel* 
oped  fungus,  and  though  apparently  as  dangerous,  is  not  so 
to  the  same  extent.  The  egg-like  mould  (Oidium)  which 
covers  and  suffocates  the  ^oung  goosebeiTy  or  the  grape, 
readily  yields  to  agents  which  will  destroy  it,  and  set  free 
from  its  threads  the  swelling  fruit ;  but  the  potato-mould  for 
instance,  is  the  inception  of  the  potato-rot,  which  is  to 
dreaded. 

The  "moulds,"  then,  are  fearful  parasitic  plants,  which  riot 
on  the  tender  tissues  of  other  plants,  and  evcntmdiy  cause 
their  death.  It  is  estimated  that  in  Europe  no  less  thuaten 
different  kinds  of  fungi  are  known  as  infesting  the  potato, 
and  probably  the  number  in  this  country  is  no  less.  It  is 
on  this  account  that  those  who  have  attempted  to  describe 
the  potato  disease  among  us,  have  diliercd  so  widely  fi-om 
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each  other ;  and  while  each  has  thought  the  other  wrong,  all 
have  attained  some  approximation  to  the  truth. 

The  pot'ito-mould  is  the  Peronospora  infestans  Caspary, 
and  were  it  not  for  its  effects,  would  be  regarded  by  every 
one  of  tiiste  as  a  beautiful  object.  AVere  we  flies  or  insects, 
which  are  so  liberally  endowed  with  sight  and  eyes,  and 
quite  unconcerned  about  the  crops,  the  loaves  of  the  potatoes 
would  be  quite  a  pretty  set  of  objects  to  investigate,  pre- 
senting handsome,  white,  manj'-branehed  and  beaded-twigged 
plants,  with  oval  or  egg-shaped  seed-bodies  on  the  tips  of 
each  smaller  branch.  These  ve<retable  ori-owths  issue  from 
the  breathing  pores  of  the  leaves,  and  besides  feeding  them- 
selves on  the  nutriment  intended  for  the  leaves,  choke  up 
the  internal  and  external  passages  and  prevent  the  healthy  ac- 
tion from  being  maintained.  Soon  the  leaves  become  at  first 
paler,  or  yellow,  then  discolored  spots  appear,  then  the  stems 
are  spotted  with  dark  patches.  Even  the  cellular  tissue  (or 
pulpy  part  of  the  stems  or  stiilks,  "potato-stalks"  as  we  call 
them)  is  discolored  and  filled  with  dark  clotted  substiuices : 
subsequently,  sooner  or  later,  the  stalks  putrify,  the  skin 
separates  from  the  harder  or  woody  portions ;  next  the 
tubers  suffer,  spots  and  decay  appear  in  a  more  or  less  regu- 
lar manner  of  concentric  lines,  the  skin  withers,  a  white 
mouldiness  often  occurs,  especially  if  the  potatoes  lie  in  a 
moist  place;  the  '^rot"  increases  with  fearful  rapidity,  the 
tuber  has  a  disgusting  odor,  certain  smaller  insects  help  the 
process  at  this  stage,  and  putrescence  closes  the  scene. 

A  plant  thus  simple  in  its  general  structure,  and  capable 
of  bearing  on  its  rapidly  growing  branches  three  thousand 
two  hundred  and  seventy  (3,270)  seed-like  pods,  each  con- 
taining at  least  six  seed-like  bodies  (zod.^ores)  on  one  square 
line  of  the  under  surface  of  the  leaves,  and  from  each 
of  which  in  turn  a  perfect  seed-bearing  "mould"  is  produced 
in  eighteen  hours,  may  be  readily  conceived  to  be  capable, 
minute  as  it  is,  of  incalculable  mischief.  The  reader  may, 
however,  calculate  by  reduction  to  fractions  of  an  inch,  the 
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o\  I  t)f  one  of  the  sced-vessols  (acroapore)  containing  \hvm 
six  or  more  seeds,  wliou  Professor  Caapnry  coni|iutc*  Uti 
breiidlb  ut  rH  ^^'  '^  niiltimL'tn!,  uiid  its  Iciij^lli  ut  li^  of  a  mO^^ 
limeti-e  {Monatsberickte  der  Koniffl.  Akademie,  vie. , fur  Mni^ 
1853).  Seeds,  so  minute,  oan  lio  roiidily  alisurlicil  lijr  ttei 
roots  or  even  by  tlic  leuves,  uiul  in  siicli  itliun(1iini.-o  lliitl  tbi 
very  atmosphere  maybe  siircliiirgod  with  Ihvm.  A  few  of 
them  pliiet-d  Jn  a  drop  of  water  and  applied  to  tlic  lisivcs; 
stems  and  tubers,  by  Dr.  DeBary,  produt^ed  in  a  ahmi  tiiu 
brown  spots,  and  eventniilly  the  disease. 

The  remedy  or  tlio  prevention,  what?  Perhaps  nmm  « 
yet  discovered  which  will  be  eSectnul,  Init  ihe  entire  tit- 
struetion  by  tire  of  all  infected  stalks  and  potntoes  looks  toi 
euggestive  prevention. 


DEEB  AND   DEER-inJNTING  IN  TEXAS. 


In  the  States  east  of  the  Mississippi  river,  the  nnmber  of 
persons  wlio  have  seen  deer  in  the  wild  state  is  cimi]nn> 
tively  small,  and  they  are  exceedingly  few  who,  by  persnml 
experience,  have  learned  much  uf  their  ways.  And,  as  llHse 
animals  are  fast  disappearing,  so  also  are  they  who  hive 
had  the  opportnnity  of  studying  their  habits  in  their  native 
haunts.  Hence,  it  seems  not  inappropriate  to  put  on  record 
such  information  as  I  have  giiiued,  partly  from  personal  ex- 
perience, and  i>ju-tly  from  others  who  have  had  far  niorciud 
better  opportunities  of  knowing  them  well. 

The  deer  is  by  nature  a  timid  animal,  and  persecution 
makes  it  more  so.  Even  the  gentlest  pet  that  will  take  food 
from  the  hand  or  lick  the  fingers  will  not  sutler  that  hand 
upon  the  back  without  shrinking.  Of  the  very  different 
degrees  of  domesticity  to  which  animals  attain,  that  of  the 
deer  is  among  the  lowest.     According  to  the  frequency  ud 
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the  manner  in  which  he  is  hunted,  so  is  his  cautiousness  in- 
creased. If  he  is  chased,  the  voice  of  the  dog,  though  at  a 
distance,  rouses  him  from  repose  to  seek  safety  in  flight. 
When  hunted  by  men  on  foot,  as  in  the  Indian  country,  he 
becomes  wary  of  footmen,  but  will  allow  a  rider  to  approach 
him  quite  closely.  Just  the  reverse  takes  place  when  the 
ordinary  mode  of  hunting  is  on  horseback.  It  is  also  a  prev- 
alent belief  that,  where  Indians  are  the  i)rincipal  hunters, 
he  learns  the  difference,  and  becomes  comparatively  fearless 
of  a  white  man.  This  is  akin  to  the  notion  that  the  crow 
can  distinguish  a  man  with  a  gun  from  one  who  has  only  a 
stick,  though  it  may  resemble  a  gun. 

The  old  bucks  consort  together  most  of  the  year ;  the  does 
and  young  bucks  go  in  herds  by  themselves.  When  the 
does  have  their  fawns  in  the  spring,  they  separate  from  the 
young  males,  and  from  each  other,  and  remain  for  some 
months  with  no  companion  but  the  fawn,  until  it  is  pretty 
well  grown.  If  a  fawn,  quite  young,  be  met  by  a  man  on 
horseback,  it  will  follow  the  horse  as  if  it  were  its  mother. 
One  caught  within  the  first  few  days  after  its  birth  becomes 
quite  tiune  in  an  hour  or  two,  and  makes  no  effort,  after- 
wards, to  escape.  Yet,  it  never  becomes  domesticated  like 
the  dog  or  cat ;  and,  though  it  will  stay  in  and  around  the 
house,  and  among  the  cattle,  dogs  and  people,  it  runs  away 
to  the  woods  within  two  or  three  years. 

Deer  are  very  silent  animals.  Only  two  sounds  that  can 
perhaps  be  called  vocal  have  been  heard  by  me.  One  is  a 
cry  of  terror  or  of  pain.  The  fawn,  when  caught,  bleats 
like  a  lamb  or  kid  in  like  circumstances,  and  the  grown 
deer,  when  the  backbone  is  hit  by  the  bullet,  falls  in  its 
tracks  and  often  emits  a  similar  cry  of  pain,  or  it  may  be  of 
terror,  for  it  is  sometimes  repeated  when  he  is  seized  by  the 
hunter,  or  even  when  the  latter  is  seen  approaching. 

Another  sound  is  a  kind  of  snort, — a  forcible  emission  of 
air  from  the  nostrils.  The  hunter  says  he  "blows;"  it  may 
be  a  note  of  auger  or  defiance.     At  the  season  when  the  doe 
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is  rciiriiis  ''P''  yo"n?)  if  she  is  surprised  iifiiir  the  fiiwn,  toA 
yet  if  tlie  ilaiiger  be  not  very  irumiuent,  sbu  will  Htand  and 
"lilijw,"  octasioiiiilly  nilsiiig  a  forefoot  iind  stamping  willi  it 
OH  tiic  pround.     The  Imoks  also  blow,  but  k's*  fW'qiK-mly. 

If  my  menjoiy  does  not  deoeive  me  I  thiuk  I  bavp  bc-aid 
the  hunters  spealt  of  other  Bounds  made  by  deer, — a  faint 
call  of  the  mother  to  the  fiiwn,  nnd  the  ri'tiprot-al  cry  of  ttw 
young.  ThtTo  mny  \>o  ulso  a  scxuhI  eall.  I  think  1  havA 
heard  sucli  an  ono  epokeu  of,  as  uttered  at  the  timo  wboii  tbi 
males  seek  the  females. 

The  hair  is  shed  twice  in  the  year.  The  summer-coat  v 
red ;  not  exactly  the  color  of  a  i-ed  cow  nor  that  of  a  biy 
hoi-se,  yot  uot  veiy  unlike  either.  The  fawu  is  similar  b 
color,  with  two  rows  of  white  spots,  and  seatt<?nng  ones  on 
eaeh  side,  which  it  retains  often  long  »fter  the  winter-cost  ll 
assumed.  This  is  called  the  blue.  It  is  rather  an  ashy-^f, 
or  near  a  shitc-color.  The  hairs  are  longer,  much  cloaef^ 
whitish,  except  the  tips  which  are  dark,  or  ringed  witk 
white  and  dark  spaces, 

II  ia  a  current  belief  that  deer  feed  principally  on  gran. 
This  is  far  from  being  correct.  They  love  what  is  tender  and 
juicy.  They  resort  alwajs  to  a  recent  burn,  when  gnisa  and 
weeds  are  just  shooting  again  and  are  soft ;  tlien  al)!indou  it 
for  a  newer  one,  so  soon  as  the  plants  have  become  harder 
tough.  If  the  track  of  deer  be  followed,  the  gmss  will  never 
be  found  cropped  by  the  mouthful,  as  it  is  eaten  by  horses, 
cows,  and  sheep.  Deer  select  hero  only  a  blade  or  two, 
there  a  tender  twig  or  leaf;  but  they  are  fond  of  fruits  of 
almost  every  kind.  In  early  spring  they  visit  the  iioods  in 
whicJi  the  May-haw  grows,  the  fruit  of  which  is  juicy  with 
the  flavor  of  the  apple,  though  too,  sour.  Later  they  resort  to 
huckleberry  bushes,  grape-vines,  and  persimmon  trees,  and 
finally  to  the  oaks.  Alt  kinds  of  acorns,  but  especially  those 
of  tlie  annual  trees  or  sweet  acorns,  are  greedily  eaten  by 
them ;  also  chinquapins :  and  wlicrc  cliestnuts  and  deer  are 
found  together,  doubtless  the  former  yield  food  to  the  latter. 
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They  sometimes  trespass  on  cornfields,  where  they  crop  the 
bean-vines  if  there  are  any,  but  I  am  not  aware  that  they 
injure  the  corn. 

The  bucks  shed  their  horns  late  in  the  winter.  I  have 
heard  it  affirmed  that  they  pull  them  off  with  their  feet, 
when  the  time  arrives  that  they  should  be  shed.  It  is  quite 
probable,  too,  that  they  may  be  pulled  off  when  running 
through  thickets.  They  are  sometimes  observed  at  tliis 
season  with  but  one  antler.  It  is  reasonable  to  suppose, 
also,  that  they  may  be  thrown  off  by  a  violent  shake  of  the 
head  when  nearly  ready  to  fall,  particularly  where  there  are 
no  bushes,  as  in  the  great  prairies.  They  soon  begin  to 
grow  anew,  increasing  rapidly,  and  at  first  they  are  flexible 
and  covered  with  soft  hair.  In  this  stage  they  are  said  to 
be  "in  the  velvet."  In  August  they  have  become  fully 
formed ;  and  at,  or  before  this  time,  they  rub  their  horns 
against  bushes  to  rid  them  of  the  velvet.  I  have  often  seen 
bushes  stripped  of  their  bark  at  a  later  season,  and  I  cou- 
jecture  that  the  practice  is  connected  with  the  sexual  passion. 
Another  custom  I  am  quite  confident  is  due  to  this  cause. 
They  stund  under  the  spreading  branch  of  a  tree,  which 
may  be  about  at  the  height  of  the  animal's  head,  and  \mw 
away  with  the  feet  all  the  leaves  and  weeds,'  or  herbs  if  there 
bo  any,  making  a  bare  spot  of  ground  two  or  three  feet  in 
diameter.  This  is  done  only  at  the  period  when  the  buck 
runs  the  doe.  It  is  said  that  bucks  will  run  a  castrated  in- 
dividual of  their  own  sex  as  they  do  the  doe.  The  place  is 
visited  either  by  different  animals  from  time  to  time,  or 
some  one  deer  returns  repeatedly  to  the  same  spot  to  scrape 
anew.  Whether  it  is  done  by  one  or  both  sexes  I  do  not 
know.  It  is,  probably,  analogous  to  the  habit  of  the  bear 
when  he  barks  a  pine  tree.  The  second  year  the  antler  of 
the  buck  is  a  simple  spike ;  and,  according  to  the  general 
belief,  a  branch  is  added  each  year  for  five  or  six  years, 
after  which  there  is  rarely  any  increase  in  the  number  of 
points.    I  killed  a  buck  with  one  antler  normally  formed. 
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t)i(!  other  sDiallor,  in  an  iitropliied  stnto,  und  $o  suit  tu  to  be 
easily  brolien. 

Wliiit  becomes  of  deer's  tioi'us?  A  few  years  n^o  I  eaw  an 
attempt  to  answer  the  question  by  some  person  in  diic  of  tbt 
Soutliera  Atltmlic  States,  nnd  ho  arrived  at  the  (^untrlmfam 
thiit  tlifl  animal  covers  them  or  they  would  lie  ofCeiior  found.  ' 
Butt  in  the  tii'st  place,  deer  ara  not  bo  plentiful  th^n  tW 
tliey  must  l>e  expected  to  seattcr  their  horns  very  thickly  i 
over  the  open  parts  of  the  forest  where  they  would  fac  rtiMl- 
ily  seen.  And,  again,  each  lai'gc  buck  has  l)nt  two  horui 
thus  to  dispose  of  each  year;  and  the  large  Inicks  nn?  urt  ' 
very  numerous,  while  the  sutlers  of  the  small  ones  arc  incofr 
spicuous.  But  the  writer  had,  or  thought  he  had,  cviJcnn) 
thiit  the  buck  covers  Ms  antlers  with  leaves.  Doiibtlcafi  tbc^ 
are  so  covered  by  leaves  which  fall  upon  them,  nvt.'ordllig 
to  natm-al  laws ;  but  in  the  forests,  and  particularly  in  Ha 
prairies  of  the  west,  I  have  seen  hundreds  which  certainlj 
hud  never  been  covered  by  the  animals  that  dropped  them. 
They  decay  in  the  ordinaiy  coiu^e  of  nature,  and  ore  mIsi 
eaten  by  some  small  rodent,  whose  tooth-mai-ks  I  have  often 
seen  upon  them. 

It  may  not  be  known  to  many  that  l)ucks  often  "lock 
horns,"  and  it  sotnetinies  becomes  a  "dead-luck,"  literally.  I 
have  met,' during  my  hunts,  more  than  one  pair  of  heads 
thus  coupled  together,  and  I  killed  one  pair  of  bueks  so 
firmly  united,  that  they  would  have  died  of  hunger  if  I  had 
uot  put  them  to  death  in  a  manner  less  tingerinir  and  painfol. 
These  animals  had  evidently  come  together  with  givat  vio- 
lence ;  the  antlers  had  3'ieldcd  to  the  shock,  and  had  closed 
again  in  such  a  manner  that  no  ordinary  exerti<m  of  strength 
was  sufficient  to  separate  them.  It  is  not  very  easy  to  ex- 
plain their  position  ;  but  the  beam  of  the  left  antler  of  one 
was  behind,  and  in  close  contiict  with  the  bases  of  the  two 
antlei's  of  the  other,  while  the  tips  of  the  right  antler  of  the 
former  were  locked  in  the-tips  of  those  of  the  latter.  When, 
later,  the  skin  on  the  back  of  the  head  at  the  base  of  tbe 
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antlers  dried  and  shrunk,  room  was  made  for  a  little  move- 
ment, and  they  could  then  be  unlocked. 

At  the  close  of  summer  the  does  have  become  lean, — the 
effect  of  rearing  the  fawn, — while  the  bucks  are  in  prime 
condition.  Then  begins  the  running  season,  when  the  bucks 
grow  careless,  or  fearless,  or  both,  and  fall  an  easy  prey  to 
the  hunter.  The  does,  too,  seem  less  wary,  or  are  more  in- 
tent on  feeding.  They  improve  rapidly  in  condition,  espe- 
cially if  mast  is  plentiful,  becoming  before  midwinter  fully 
fat.  The  bucks,  in  their  turn,  l)ecome  lean  and  big-necked, 
and  the  flesh  acquires  a  rank  taste,  so  as  to  be  quite  unlit  for 
food  except  under  the  influence  of  extreme  hunger. 

The  deer's  three  senses, — sight,  hearing  and  smell, — are 
neither  of  them,  by  itself,  quite  adequate  to  advise  him  of 
danger.  A  noise  excites  his  attention  and  calls  in  vision  to 
discover  the  cause,  yet  both  together  may  not  insure  his 
safety,  if  danger  be  near.  The  noise  may  be  made  by  the 
leaping  of  a  squirrel  or  the  scratching  of  a  bird  among  the 
leaves ;  or,  it  may  be  any  other  of  the  thousand  notes  that 
a  listener  can  hear  in  the  silent  woods.  If  alarmed  by  any 
of  these,  he  recovers  confidence  when  apprized  of  the  cause. 

The  sense  of  vision  seems  to  be  imperfect  in  this  particu- 
lar ;  it  takes  no  cognizance  of  form  and  little  of  color,  unless 
the  form  and  color  be  those  which  come  most  naturally 
within  the  sphere  of  its  recognition, — those  of  its  own  spe- 
cies. It  is  motion  that  draws  its  attention.  When  sittins: 
quite  still  a  deer  has  approached  within  a  few  feet  of  me, 
and  walked  quietly  away  again,  unaware,  although  I  wjis  in 
plain  view  all  the  time,  that  it  was  so  close  to  one  who  might 
have  been  its  enemy.  But  when  a  deer  smells  danger,  it 
needs  not  to  look  nor  to  listen.  Hence,  the  attempt  to  ap- 
proach him  is  useless  when  the  wind  is  blowing  from  the 
hunter  towards  him.  But  this  sense  is  the  least  valuable 
when  he  is  to  windward.  Acting,  then,  on  his  knowledge 
of  these  faculties  of  the  animal  to  discern  danger,  and  their 
limitation,  the  hunter,  by  advancing  against  the  wind,  or  at 
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with  ii,  liiis  iiutbiug  to  feur  fi-uiii  Itiis  »eiise,  uid 
Ida  oi\\y  to  (lucL'ivu  the  uther  two.  He  Iviiru*  to  ivulk  ia 
almost  perfect  eik'ticc,  and  if  he  can  avoid  bchif;  ewii,  bb 
point  in  gained.  Upon  a  single  deer  the  upproacb  is  cum- 
pamtivcly  easy.  Hu  ia  genemlly  walking  slowly,  aa*l  do» 
and  then  putting  down  liiti  bead  to  crop  Hiometliiug.  Id  ibit 
latter  ciise  be  cannot  eee  on  approacbiug  object ;  bill  Uh 
moment  lie  raises  hia  head  to  look  aboift  (which  be  docs  « 
flen  us  every  half  minnt«  or  tbci'eabuntA),  the  buutcr  Gtupi 
Hnd  remulua  quite  still.  The  deer,  at  cvt-ry  tnuveim-nl  it 
oakcs,  putting  down  or  niising  its  bend,  ebukex  ita  tuil. 
lowing  this,  the  hunter  knows  ju»t  when  to  advance  aud 
•wbiiii  to  Btop.  Thus  observant  of  cvi-ry  motion  of  the  ua- 
nul,  he  miikcs  an  approach,  of  which  it  ia  quiti^  tiiuiwvr*; 
id,  aboiild  it  at  length  perceive  the  final  movemi.'nt, — the 
'eparation  to  tire, — it  does  not  immediately  ruu  uway,  imi 
iits  II  little  to  soo  what  is  the  matter.  M'Lcii  two  di-er  are 
>gotber,  it  is  more  ditlicult  to  come  near  them,  us  Ibcy  nuj 
lot  both  feed  at  the  same  moments,  unless  by  accident ;  nd 
the  difficulty  is  increased  just  in  proportion  as  the  Dumlieruf 
the  heitl  is  greater;  aud  when  there  are  several  tiJiii-lliiT, 
it  is  nearly  useless  to  attempt  to  come  within  gunshot,  but 
better  to  go  away  and  look  for  a  smaller  herd.  This  is  the 
mode  of  hunting  where,  as  in  prairies,  there  is  no  moausof 
coHcealmcnt.  lu  woods  the  hunter  advances  under  cover 
of  trees  or  bushes. 

The  beat  hour  for  hunting  is  the  first  clear  daylight  of  the 
morning.  Just  before  night  again,  deer  ai-e  generally  feed- 
ing. In  the  summer  time  they  will  get  up  at  any  hour  of 
the  day  if  a  shower  comes  on.  When  flies  or  mostjuit^^es 
are  very  numerous  they  keep  within  the  thickets  by  day, 
and  teed  almost  entirely  by  night.  At  such  times,  fire- 
hunting  may  tjike  the  place  of  still-hunting.  It  is  geiierally 
known  that  when  dogs,  cattle,  horses,  and  many  other  ani- 
mals look  at  a  bright  light  by  night,  the  rays  are  reflected; 
aud,  to  auy  oue  in  the  line  passing  from  their  eyes  through 
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the  light,  they  look  like  balls  of  fire.  Deer  will,  oftentimes, 
suffer  tlie  hunter,  with  a  light,  to  come  very  near  them.  An 
old  frying-pan,  having  its  flat  bottom  replaced  by  some 
curved  iron  hoop,  serves  to  hold  the  pieces  of  resinous  pine. 
The  handle  is  fastened  to  a  strip  of  plank  which  is  borne  on 
the  shoulder.  The  deer  gazes  at  the  light  and  sees  nothing 
of  the  hunter  who  is  between  it  and  the  fire.  Generally,  deer 
can  be  approached  more  closely  by  night  than  by  day.  The 
aim  is  at  the  eyes,  or  straight  below  them  so  as  to  break  the 
neck ;  or  the  body  is  often  seen,  so  that  the  hunter  can  shoot 
where  he  pleases.  A  deer  rarely  falls,  when  shot,  where  it 
was  standing,  but  generally  dashes  away  fifty  to  a  hundred 
paces  or  more,  even  if  shot  through  the  heart.  If  he  raises 
his  tail, — shows  the  white  feather, — it  may  be  suspected 
he  was  not  hit.  If  struck  by  the  bullet,  he  runs  ofl'  at  his 
utmost  speed  with  the  tail  pressed  close  down.  In  the  day- 
time, the  hunter  goes  where  the  deer  was  standing,  which 
may  be  known  by  the  deep  tracks  made  at  the  first  spring, 
and  looks  for  hair  cut  off  by  the  bullet.  If  he  finds  it,  he  is 
sure  of  having  hit  his  game ;  and  following  on  the  track, 
he  soon  comes  upon  the  blood,  when  he  can  track  it  more 
easily.  This  is  where  there  are  bushes  or  tall  grass.  In 
more  open  places,  the  deer  may  be  seen  to  run  its  race  and 
fall  dead.  If  any  part  of  the  spinal  column  be  touched,  the 
animal  falls  where  it  is  standing,  but  if  the  bone  be  only 
slightly  hurt  it  may  get  up  again.  I  have  had  a  case  or  two 
of  this  kind,  when,  just  as  I  was  about  to  bag  my  game,  he 
has  jumped  up  and  taken  leg-bail. 

This  account  of  the  deer  will  hardly  be  complete  without 
some  remarks  on  the  chase,  and  of  this  I  know  nothing  by 
personal  experience ;  but  there  is  no  lack  of  narratives  and 
incidents  relating  to  this  gentlemanly  and  royal  sport.  So  I 
will  only  touch  upon  one  peculiarity  of  the  chase  in  Texas, 
as  I  heard  it  from  those  who  had  followed  it  in  the  states 
from  which  they  came.  It  was  said,  that  in  the  Atlantic  and 
Gulf  States,  where  the  chase  is,  or  was,  a  favorite  pastime, 
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1  judge!,  nith  coneiOcrnbli!  prultuljtiity.  when 
"t&e  duor  will  pass  wheu  ninuiiig  before  the  bounds.  Thm  in 
a  given  area, — a  towiishi|)  we  will  suppoaci — the  deer  will 
cmss  a.  creek  iu  one  or  twoof  Imii'a  doxeii  rcfjulnr  enit^nga;- 
or  he  mil  pass  one  of  a  limited  iitiiuber  of  kiiowa  ^Uu]«s  or 
ripeuiiigs  ill  the  geiienil  forest.  But  in  Texas  tliia  did  boI  ' 
hold  good.  Eithe-r  the  deer  bad  no  regular  pusAiiig  placet, 
or  tbcy  had  so  itidefitiito  a  number  that  the  huutor^  w#n  ott 
able  to  discover  tbem.  Perhaps  this  diflcrouco  coincH  bum 
the  fact,  that  running  deer  with  hounds  had  never  been  pn^ 
tised  there,  and  they  had  not  become  used  to  it.  Tlie  biin- 
ers  were  quik^  at  a  loss  where  to  station  themselves  io  onkr 
to  get  a  shot  ut  the  chase. 

It  may  not  ba  in-elevant  to  describe  the  proceas  of  dre» 
:g  deer-skins,  wbicb  furnish  the  oiateHiU  used  in  tlie 
nnnufacture  of  buckskin  gloves.     There  arc  three  prindptl 

eratious :  gralniug,  braining,  and  smoking.  Th«  fint 
is  mechanical;  the  other  two  clfcct  some  chemical  cbangi 
which  I  am  unable  to  explain  satisfactorily.  The  skin  il 
dried  and  afterwards  soakc^d  till  it  ia  soft ;  then  the  luir 
and  grain,  or  cuticle,  are  rubbed  off  with  any  instrument 
serving  the  same  purpose  as  a  currier's  knife,  the  skin  bcii^ 
spread  out  on  anything  answering  to  the  currier's  Ijeim. 
Tbc  skin  is  partially  "broken"  iu  this  process,  and  it  should 
be  stretched  and  broken  still  more,  while  drying,  that  it  miy 
"tike  brains"  more  readily.  The  brains  of  the  deer,  or  any 
similar  quantity  of  another  animal  will  dress  the  skio.* 
These  are  thoroughly  dissolved  in  a  half  pailful  of  wann 
water.  The  skin,  immersed  in  it,  soon  absorbs  the  hraius 
and  becomes  thick  and  spongy.  It  should  be  stretched  in 
all  directions,  carefully,  that  no  spot  may  be  left  unaffected, 
otherwise  that  spot  will  remain  hard.  It  is  known  whes 
the  skin  is  brained  in  this  manner.     Gather  up  a  fold  of  the 

•Itaa  BBtneclTect  Uproiluceil  by  enliirating  (hflSkin  in  ail,  and  tticn  nuLiDg  tt  on 
vilh  EtioDK  fonp  nnd  n-nlcr.  Tbc  bruised  orcrnalied  motor  Yucca  jUomailDM b ib* 
med;  nnd  Ihe  seeds  of  Snpimlai  laponaHo  (soup  livrry]  woulil,  probabi;,  uuweriM 
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skill  into  the  form  of  a  sack  or  bladder,  and  blow  into  it  or 
inflate  it;  then,  closing  the  orifice  and  pressing  upon  the 
sack,  the  included  air  will  pass  out  through  innumerable 
pores,  making  a  spray  from  the  particles  of  contained  water. 
Wring  out  all  the  water  possible,  and  stretch  and  rub  it  as 
I>efore,  while  drying,  when  it  will  become  white  and  soft. 
If  stretched  in  a  suitable  frame,  nearly  to  it«  natural  shape, 
and  rubbed  with  a  wedge-shaped  stick,  the  labor  is  less  and 
the  skin  is  smooth  and  even ;  otherwise  it  will  remain  more 
or  less  wrinkled,  —  some  part«  unduly,  others  not  sufficiently 
stretched.  But  if  the  skin  be  now  wetted  and  suffered  to  dry 
without  manipulation,  it  becomes  hard  again  like  niwhide. 
Smoking  is  a  means  of  obviating  this.  The  object  is  to  make 
the  smoke  pass  through  the  -pores  of  the  skin.  The  effect 
of  the  braining  seems  to  be  to  connninute  the  gluten,  but  it 
does  not  affect  its  solubility.  The  smoke  seems  to  form  a 
chemical  combination  with  it,  renderinir  it  insoluble.  Anv 
dry  rotten  wood, — hickory,  ash,  oak,  or  even  cobs, — serves 
to  make  the  smoke.  A  hole  is  dug  in  the  ground  about  two 
feet  deep  and  six  inches  in  diameter.  Some  coals  are  thrown 
in  and  a  little  of  the  wood  upon  them.  The  skins  (better 
two  together)  are  loosely  sewed  along  the  edges,  except  one, 
which  is  stretched  around  the  hole,  and  the  skins  are  then 
suspended  above  it,  much  like  an  empty  sack  with  the  mouth 
downward.  The  smoke  in  its  Jiscent  fills  the  sack  and  passes 
through  or  penetrates  its  substance.  The  process  is  kept  up 
till  the  operator  deems  the  skin  sufficiently  smoked.  Now, 
if  they  are  wetted,  they  dry  soft  without  manipulation. 
There  is  still  an  operation  which  improves  them,  though  not 
necessary.  It  is  a  species  of  tanning.  Willow-bark,  or  that 
of  sassafras  is  good,  as  it  does  not  stain  clothing,  which  is 
spotted  by  the  ooze  of  oak  when  the  skin  is  wet  and  comes 
in  contact  with  it.  We  boil  a  small  quantity  of  bark,  and 
dip  the  skins  into  the  ooze  for  a  few  minutes ;  wring  them 
as  dry  as  possible  and  the  operation  is  finished.  Treated  in 
this  way,  the  skin  becomes  one  of  the  strongest  textures  we 


But  in  its  origiiml  stiito,  a,  skin  of  ordinsrjr  a$a 

19  eae         orii  iutu  strips.     When  ilressed,  the  fibres  Iwii^ 

loose,  t     IB  grailually  into  panillclism,  and  the   tcuainii  U 

resisted     y  many  nt  oiico.     Previously,  held  to  it*  place  bj 

iteu,  euuh  tibi'e.  flcting  siugly,  was  readily  bmkvii. 

is  a  problem  for  hunters.      WiVi  a  ningle  huVrl,  ta 

I      fr  throucih  the  heart  and  break  both  fore  leff»,  o* 

<jf  utcih      st  abovH  the  foot.     It  luis  been  solved.     JJul  how? 
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EvEEY  reader  of  the  Natlh^ilist  haa  noticed  the  round, 
regularly  formed  spider-webs  -which  often  ulorj]  the  cnnwn 
of  fences,  and  the  wiudows  of  neglected  buildiiig^ ;  but  ftnr, 
perhaps,  have  had  time  in'  patience  to  watch  the  skilful  iiiiii<>. 
uer  in  whitrh  they  are  constrnclcd.  or  lo  cxiiiniiio  thr  Bp|»> 
i-atus  by  which  the  spider  spins  the  thread  out  of  her  own 
body.  The  builders  of  these  webs  belong  to  a  large  family 
of  spiders,  the  Epeiridrc.  They  are  found  in  all  parts  of  the 
woi-ld  «here  winged  insects,  which  form  their  food,  al)ouDd. 

To  iilnstratc  the  habits  and  structure  of  these  spiders,  vre 
will  select  one  common  species  as  a  representative  of  the 
whole  group,  and  confine  our  observations  to  it.  This  spe- 
cies, the  Ep'iira  vulgaris  of  Hentz,  seems  to  be  common  all 
over  the  United  States,  and  is  represented  by  closely  related 
species  iu  other  countries.  It  is  seldom  found  in  the  woods 
and  fields,  but  lives  in  great  numbers  on  garden  fences  and 
trellises;  in  barns,  and  on  the  fnnuework  of  bridges,  tbe 
structure  of  which  afibrds  numerous  crevices  for  shelter  and 
concealment.  ^Vhen  fully  grown  it  is  half  an  inch  in  lenglii, 
and  its  feet,  when  extended,  will  cover  a  circle  an  inch  ind 
a  half  iu  diameter.     It  is  clothed  with   hair  of  a  greyisli 
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color,  the  back  is  ornamented  with  various  whitish  mark- 
inofs,  and  the  le«:3  with  rin<js  of  black  and  vellow.  The 
under  side  of  the  body  is  black,  with  yellow  markings.  In 
sheltered  places  they  spend  most  of  the  time  in  their  webs 
waiting  for  prey,  while  in  situations  exposed  to  the  sun  and 
wind  they  watch  only  in  the  night.  During  the  day,  and  in 
stormy  weather,  they  remain  concealed  in  some  crack  or 
corner,  near  which,  for  convenience,  the  web  is  always 
placed.  In  such  retreajts  they  also  pass  the  winter  without 
food,  and  only  covered  by  a  thin  web  of  their  own  spinning. 
Like  other  spiders  they  are  furnished  with  poisonous  jaws, 
which  they  attempt  to  use  when  disturbed,  but  as  they  can 
only  bite  what  comes  directly  between  their  jaws,  they  may 
be  handled  without  fear.  There  are  but  few  cases  on  record 
of  a  spider  biting  the  human  skin.  Their  timid  nature  leads 
them  to  avoid  danger  rather  than  resist  it,  and  the  common 
suspicion  with  which  they  are  regarded  has  no  foundation, 
except  a  want  of  acquaintance  with  their  habits. 

If  we  take  a  spider  of  the  kind  just  described  and  turn  it 
under  side  up,  as  in  PI.  11,  fig.  2,  we  shall  at  once  notice 
that  the  body  consists  of  two  nearly  equal  parts,  connected 
by  a  slender  waist.  The  front  part  gives  origin  to  the  organs 
of  sense  and  motion,  while  the  hinder  part  contains  the  prin- 
cipal internal  organs.  The  most  conspicuous  appendages  of 
the  body  are  the  four  pairs  of  legs  (Fig.  2,  a,  a,  a,  a).  Im- 
mediately in  front  of  these  is  another  smaller  pair  (Fig.  2,  6, 
and  fig.  7),  the  first*  joints  of  which  are  flattened,  so  that 
they  may  be  used  as  jaws,  or  lips  (Fig.  2,  c),  for  squeezing 
the  food.  The  ends  of  these  last  limbs  are  supposed  to  be 
organs  of  touch,  and  are  called  palpi.  Next  in  front  is  a 
pair  of  stout  jaws  (Fig.  3,  c,c),  each  of  which  is  furnished 
with  a  sharp  claw  at  the  end  (Fig.  3, a).  This  claw  is  hollow, 
and  is  pierced  with  a  minute  hole  near  the  point  (Fig.  3,  b). 
When  the  spider  bites,  a  drop  of  poison  is  discharged  through 
this  orifice  from  a  gland  in  the  head.  This  quickly  kills 
insects,  and  causes  inflammation  of  the  bitten  part  in  larger 
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nniitiak.     On  the  front  of  the  head  are  the  eight  ryes,  l 
neat'  tngother  iu  the  centre,  and  a  pair  on  each  side  (Fi^.  3); 

The  feet  of  spiders  are  wiiiiilerfnily  adapted  for  walking  M 
the  n'cb.  Eiich  foot  is  furiiiahi-d  with  thrvo  cliiws  (Fig  (i.a 
&,  b),  the  middle  one  of  which  {'a)  in  bpnt  over  at  tbr  rn^^ 
forming  a  long  fiiigpr  for  clinging  to  tlio  web.  or  for  guiiMii^ 
the  thn^ad  in  spinning.  The  outer  claws  (e,  e)  are  curwj 
and  toothed  like  a  comb.  Op|>ogile  ttie  claws  are  seriiilt 
stiff  haira  (Fig.  (J,  c)  which  at-e  toothi'd  like  the  I'luw^,  a 
serve  as  a  thumb  for  the  latter  to  shtit  against. 

The  spiiming  organs  are  three  pairs  of  tleshy  appcodigM^ 
situated  at  the  posterior  end  of  the  body  (Fig.  2,  e).  Wli 
not  in  use  they  are  folded  iu  towards  each  other,  the  tfah^ 
pair  covering  the  second.  Wlien  expanded,  they  apj>v«rM 
in  Fig.  4.  The  end  of  each  of  these  spinners  (s,  s)  i*  vatrnt 
with  minute  jointed  tubes,  like  Fig.  5,  which  rcpreeentsoM 
tube  much  enlarged.  Inside  the  spider,  and  connected  with 
the  spinners  are  several  bunches  of  glands,  which  secrck'i 
liijiiid  like  the  white  of  an  egg.  To  form  the  thrt-sd  Ihii 
li.jiiiil  i>  driiwn  tiiroogli  thi'  lubes,  winch  divide  it  into  m-h 
small  fibres  that  it  dries  almost  immediately  on  coming  ia 
contact  with  the  air.  The  spider  has  tbe  power  of  uiiiting 
these  fibres  into  (»ne  or  several  threads,  accoiding  to  the  put- 
pose  for  which  they  are  to  be  used.  Tbe  thread  commoaly 
used  for  the  web  is  composed  of  hundreds  of  simple  fibres, 
each  spun  through  a  separate  tu'te.  As  tlie  thread  ruus  Irom 
the  body,  it  is  guided  by  the  bind  feet,  which  hold  it  off  from 
contiict  with  surrounding  objects,  until  the  desired  point  i* 
reached,  when  a  touch  of  the  spinners  fastens  it  secui*ely. 

When  a  spider  wishes  to  build  a  web  she  usually  selects 
a  corner,  so  that  tlie  structure  may  be  attached  on  several  \ 
sides.  She  then  runs  a  few  tlircads  along  tbe  objects  to 
which  the  web  is  to  be  fastened,  to  facilitate  ber  passage 
from  point  to  point.  The  web  is  commenced  by  a  line  or 
two  across  the  point  Avhere  the  centre  is  to  be,  which  is  oot 
usually  the  geometric  centre,  but  nearer  tbe  top   than  tlK 
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bottom.  Radiating  lines  (PI.  11,  fig.  1,  6,  6,  b)  are  then 
spun  from  the  centre  in  all  directions.  In  doing  this  the 
spider  often  crosses  from  one  side  of  the  wel)  to  the  oppo- 
site, so  that  the  finished  portion  is  always  tightly  drawn,  and 
the  tension  of  the  completed  web  is  the  same  in  every  part. 

Having  finished  the  framework,  the  spider  begins  near  the 
centre  and  spins  a  thread  (Fig  1,  c,c^c)^  spirally,  around 
the  web  to  the  circumference,  fastening  it  to  each  radius  as 
it  crosses.  The  distance  between  the  spirals  varies  with  the 
size  of  the  spiders,  being  about  as  far  as  they  can  reach.  This 
spiral  thread  serves  to  keep  the  parts  of  the  web  in  place 
during  the  rest  of  the  process,  and  is  removed  as  fast  as  the 
web  is  finished.  It  also  furnishes  a  ready  means  of  crossing 
from  one  radius  to  another  where  they  are  fai-thest  apart.  All 
the  thread  spun  up  to  this  stage  of  the  process  is  smooth  when 
dry,  and  will  not  adhere  if  touched  with  a  smooth  object. 

The  spider  having  thus  formed  the  web,  begins  to  put 
in  the  final  circles  at  the  outside,  w^alking  around  on  the 
scafiblding  previously  prepared,  which  she  gradually  de- 
stroys as  she  proceeds,  until  in  the  finished  web  only  a  few 
turns  in  the  centre  are  left.  The  thread  of  the  circlets  last 
spun  is  covered  with  viscid  globules,  strung  upon  it  like 
beads  at  short  distances.  If  an  insect  comes  in  contact  with 
the  thread,  it  immediately  adheres,  and  its  struggles  only 
bring  a  larger  part  of  its  body  into  contact  with  the  web. 
Dust  and  seeds  also  stick  to  the  web,  so  that  in  a  single  day 
it  is  often  so  clogged  as  to  be  of  no  farther  use.  The  web 
also  becomes  torn  by  the  struggles  of  the  prey,  and  by  wind 
and  iiiin,  so  that  it  requires  repair  or  renewal  every  night.  In 
mending  a  web  the  spider  usually  removes  all  except  the  out- 
side threads,  biting  them  off  and  rolling  them  into  a  hard  ball 
between  her  jaws,  so  that  when  relciised  it  will  drop  quickly 
to  the  ground.  This  probably  gave  rise  to  the  opinion, 
sometimes  advanced,  that  the  old  wel)  is  eaten  by  the  spider. 

When  the  web  is  finished  she  stations  herself  in  the  cen- 
tre, where  a  small  circle  is  left  free  of  the  adhesive  threads. 


480  THE  HABTTS   OF  SPIDEBS. 

Ilcr  usiinl  position  is  head  tlowuwnrd.  with  each  font  on  oat 
of  the  nidii  of  the  web,  and  the  »<{)iiiiierB  ready  to  faMtn 
themselves  i>y  &  tlii-end  at  the  least  nlarm.  She  i>fl«n  tv- 
□inins  io  her  hole  with  one  foot  out,  and  resting  on  h  lipbt 
thread  couiicetpd  with  the  centre  of  the  wet),  so  thai  on^ 
vibriition  is  tjuiekly  dctect«<].  If  the  web  bo  gently  touchei} 
the  spider  will  rush  into  the  centre,  and  lace  towartU  the  din. 
tiirbod  part.  She  will  theu  jerk  smartly  several  of  the  radii 
leading  in  that  direction,  to  see  if  the  intrnder  is  a  livinj^ 
animal.  If  this  test  ia  followed  by  the  expected  etrn^le  the 
rinis  ont  tJiwaivIs  the  victim,  stepping  tin  little  us  {xw^bk 
on  the  adhesive  threads,  seizes  it  in  her  jaws,  and  an  soon 
as  it  begins  to  feel  the  effects  of  the  bite,  envclo{>a  it  in 
a  silken  covering,  and  hangs  it  up  to  suck  at  her  Icisurt, 
lu  spinning  this  envelope  the  insect  is  held  and  tunwal 
aronnd  mainly  by  the  short  third  pair  of  feet,  while  a  Aet 
blind  of  threads  is  drawn  from  the  spinners  by  the  hiud  psir 
working  alternately  like  the  hands  in  pnlling  a  rope,  and 
wonnd  over  if  in  every  direction,  so  that  in  a  few  ueenndi 
it  is  so  covered  as  to  be  unable  to  move  a  limb.  When  i 
web  is  shaken  by  the  wind,  the  spider  will  sometimes  draw 
in  all  her  feet  toward  her  body,  thereby  tightening  the  web 
in  every  direction  so  that  the  vibration  is  prevented. 

The  constrn<rti<)n  of  nets  for  catching  food  is  not  the  only 
use  of  the  thread  made  by  these  spiders.  They  seldom  move 
from  place  to  place  without  spinning  a  line  after  them  u 
they  go.  They  are  able  by  its  use  to  drop  safely  from  any 
height,  and  when  suspended  by  it  are  carried  by  the  wind 
across  wide  spaces  without  any  exertion  on  their  part,  ex- 
cept to  let-out  the  thread.  The  crevices  in  which  they  past  I 
the  winter,  and  the  leisure  hours  of  summer,  are  partly  hacd  | 
and  enclosed  by  a  coating  of  silk  resembling  that  used  for 
contining  captured  insects.  The  eggs  are  enclosed  in  i 
cocoon  of  the  same  material,  and  there  the  young  reniaio 
until  they  are  strong  enough  to  shift  for  themselves,  growing 
to  nearly  "double   their  size  without  apparent  nourishment. 
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Several  hundred  young  are  produced  by  a  single  female, 
but  probably  it  is  seldom  that  one-tenth  of  this  number  ever 
reach  adult  size.  Nearly  all  the  spiders  which  we  see  in  webs 
are  females,  or  young.  They  spend  most  of  their  time  in  the 
vicinity  of  their  webs,  and  many  doubtless  pass  their  lives 
within  a  few  yards  of  the  place  of  their  birth.  The  adult  males 
are  seldom  seen  building  or  occupying  webs  :  they  remain  con- 
cealed during  the  day,  and  at  night  wander  about  from  web 
to  web.  When  young,  there  is  no  obvious  difference  between 
the  sexes,  but  as  the  time  for  the  last  moult  approaches, 
the  ends  of  the  palpi  of  the  male  swell  to  several  times  their 
former  size.  When  the  time  for  the  final  moult  arrives,  both 
sexes  retire  to  their  holes  and  cast  off  the  skins  of  their  entire 
bodies,  even  to  the  claws.  This  process  obliges  Ihem  to 
remain  concealed  until  the  new  skin  has  acquired  sufficient 
strength  and  firmness,  when  they  again  return  to  their  webs. 
The  females  still  resemble  the  young,  except  in  size,  but  the 
males  are  distinguished  from  them  by  the  greater  length  of 
their  limbs,  the  diminished  size  of  the  posterior  half  of  the 
body,  and  the  large  and  complicated  joints  at  the  ends  of  the 
palpi  (PI.  11,  fig.  8).  The  females  of  some  species  of  spiders 
are  said  to  devour  the  males  whenever  opportunity  offers, 
but  we  have  never  noticed  that  habit  in  this  species,  though 
we  have  often  seen  a  female  charge  upon  an  intruding  male, 
and  chase  him  from  her  web. 

KXPLANATION   OF  PLATE  XI. 

Fig.  1.  Circular  web;  one-fourth  the  natural  size. 

Fig.  2.  EpHra  vulgaris  Hentz,  natural  size,  under  side ;  a,  legs ;  6,  pal- 
ft,  pi ;  c,  jaws ;  6,  spinners. 

■r.      Fig.  3.  Front  view  of  head,  showing  eyes  and  jaws ;  a,  tooth  on  the  end 
^B  of  jaw;  6,  orifice  for  the  discharge  of  poison. 

K        Fig.  4.  Spinnerets  spread  apart  for  use,  showing  the  cluster  of  tubes  on 
r^  the  end  of  each,  enlarged  twenty-five  diameters. 

'■  Fig.  5.  One  spinning  tube,  still  more  enlarged. 

Fig.  6.  Foot ;  a,  the  middle  claw ;  &,  &,  the  two  outer  claws ;  c,  toothed 
hairs. 

Fig.  7.  Palpus  of  female  or  young. 

Fig.  8.  Palpus  of  adult  male. 
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Dtt.  nooKRit'8  Amibkss  at  trb  Norwicu  Meirnxa  of  i 
AssociATios*  slioiild  he  renU  byfvery  rcniler  of  Uie  Nati'mau 
Study  of  Mini,  Antliropolu^'  anil  Kllinolojjy.  PohbII  HotKn^.I: 
nnJ  tbc  more  practical  subject  of  the  proper  nmnpi-niciit  of  | 
nrc  dlscusspil.    We  tjurilc  nt  length,  first,  na  regard*  Uio  diKan 
rntK  of  existing  cromlfch-bulldfrs : 


tlHi  FHiluuiii  OrlMiwl  gvoCTipl.rr,  MMrplbj  BIr  J.Liil*oeli.liir(  nf»  -■■tw 
mgdim  UU<rnliirv  erpnliiilDrM  iiiDniiairu[&." 

Itenil  lUe  Hennlble  remarkB  of  Dt.  Uooker  nn  Mu.vcDinH,  titelr^ 
mtrtit  nnd  objt'cts : 


ni.  im 


lu  Uil>  cunnirj,  il 


oTipodamullliiitraUniUieprlDelpal  unl  •onic  ol  tticlMH'i  <i 
IbMv  KiDfitaint, ki  dlipaHid  la  <rv11-llg[it«4  own  «  ih«i    'i 

grirani  lu  vnuaBoilicr  Had  lu  IbMC  urtlidr  ilJlM.  IIH  Ainciiiiii 


jllnrdiir.  Scpl.n,    BiMua,  Tlcki 
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*^  Excellent  mannals  of  many  branches  of  geology  are  now  published,  which  arc  invaluable  to 
the  adranccd  student  and  demonstrator:  but  fi-om  which  the  school-boy  recoils,  who  would  not 
reAise  to  accept  objects  and  pictures  as  memory^s  pegs,  on  which  to  hang  idea::,  facts,  and  hard 
names.  To  school-boys,  skeletons  have  often  a  strange  fascination,  and  upon  the  structure  of 
these  and  the  classiflcutlon  of  the  vertcbrata  much  depends.  What  boy  that  had  ever  been 
shown  their  skulls  would  call  a  seal  or  porpoise  a  fish,  or  believe  a  liedgehog  could  milk  cows,  as 
I  am  told  many  boys  in  Norfolk  and  Suffolk,  as  elsewhere,  do  believe  Implicitly?  A  series  of 
illustrated  specimens,  occupying  some  5,800  feet  of  wall-space,  would  give  at  a  glance  a  con- 
nected and  Intelligible  elementary  view  of  the  classification  and  structure  of  the  whole  animal 
kingdom;  it  would  stand  In  the  same  relation  to  a  complete  museum  mm  Syttema  Naturae  us  a 
chart  on  which  the  principal  cities  and  coast-lUies  are  deai'ly  laid  down,  does  to  a  map  crowded 
with  undlstluguislmble  details.*^ 

Dr.  Hooker  then  touches  upon  his  favorite  study,  botany,  closing  with 
a  defence  of  Darwinism : 

**l^  my  own  special  science  the  greatest  advances  that  have  been  made  during  the  last  ten 
years  have  been  In  the  departments  of  Fossil  Botany  and  Vegetable  riiysiolog>'.  In  the  past 
history  of  th6  globe  two  eiK>chs  stand  prominently  out— the  carboniferous  and  the  lnlocon(^— for 
the  abundant  material  they  afford  and  the  light  tliey  throw  on  the  early  conditions  of  the  vege- 
table kingdom.  Why  plants  should  have  been  so  much  more  lavishly  prt'sorvfd  during  these 
than  during  some  of  the  intervening  or  earlier  epochs  we  do  not  rightly  know;  but  the 
comparative  poverty  of  the  Floras  of  the  latter  is  among  the  strongest  evidences  of  the  Imperfec- 
tion of  the  geological  record.  Our  knowledge  of  coal  plants,  which  since  the  days  of  Stern- 
berg, Brongnlart,  and  LIndley  and  Hutton,  has  been  chiefly  advanced  by  Guppart  and  Unger 
on  the  Continent,  and  by  Dawson  In  Canada,  has  received  very  important  acces.sions  of  late 
through  the  untiring  energy  of  Mr.  BInney,  of  3IaiK*he»ter,  who  has  devoted  nearly  thirty 
years  to  the  search  fbr  those  rarely  found  specimens  which  exhibit  the  internal  structure  of  the 
plant.** 

"  Passing  to  the  tertiary  times,  the  labors  of  Count  Saperte  In  France,  of  Oauden  and  Stroezt 
and  of  Massolonghl  In  Italy,  of  Lesquereux  in  America,  and,  above  all,  of  Ueer  In  Switzerland, 
have,  within  the  last  ten  years  accumulated  vast  numbers  of  species  of  fossil  plants;  and  if  the 
determhiatlon  of  the  affinities  of  the  nnOority  are  trustworthy,  they  prove  the  persiHteuce 
throughout  the  tertiary  strata  of  many  Interesting  families  and  genera,  and  the  rarity  of  others 
than  these.  Here,  however,  much  value  cannot  be  attachc<l  to  negative  evidence.  Almost  the 
only  available  materials  for  determining  the  affinities  of  the  vast  majority  of  these  tertiary 
plants  are  their  mutilated  leaves,  and,  unlike  the  bones  of  vertebrate  animals  and  the  shells  of 
moUusks,  the  leaves  of  individual  plants  are  extremely  variable  in  all  their  characters. 

*''  Furthermore,  the  leaves  of  plants  of  different  natural  nimllles  and  of  difl'erent  countries 
mimic  one  another  to  such  a  degree  that,  in  the  cise  of  recent  flowers,  every  botanist  regards 
tlieae  organs  as  a  most  treacherous  guide  to  affinity.  Of  the  structural  characters  which  are 
drawn  ttoxn  the  internal  organs  of  plants,  and  especially  iVom  their  Aruit,  seeds,  and  flowers, 
fcw  traces  are  to  be  found  in  the  fossils,  and  yet  it  Is  f^om  them  exclusively  that  the  position  of 
a  recent  plant  In  the  vegetable  kingdom  can  be  certified.** 

"  Ileer*8  labors  on  the  miocene  and  pliocene  Floras,  especially,  are  of  the  highest  value  and 
interest.  His  conclusions  regarding  the  flower  of  the  Bovey  Tracy  coal-beds  (for  the  publica- 
tion of  which  In  a  form  worthy  of  their  value  and  of  their  author's  merit  we  are  indebted  to  the 
wiseliberality  of  Miss  Burdett  Coutts)  are  founded  on  a  sufficient  number  of  absolute  determi- 
nations; and  his  more  recent  Flora  FomUu  Arctica  threatens  to  create  a  revolution  in  tertiary 
geology.  In  this  latter  work  Professor  Heer  shows,  in  apparently  unassttiiuble  evidence,  that 
Ibrests  of  Austrian,  American,  and  Asiatic  trees  floiirlshed  during  miocene  times  in  Iceland, 
Greenland,  Spitsbergen,  and  the  Polar  American  Islands,  In  latitudes  where  such  trees  could 
not  now  exist  under  any  conceivable  conditions  or  positions  of  lan<I  or  sea  or  ice,  and  leaving 
little  doubt  but  that  an  artwreous  vegetation  once  extended  to  the  Pole  Itself.  Discoveries 
such  as  these  appear  at  fli-sl  actually  to  retard  the  progress  of  science  by  confounding  all 
previous  geological  reasoning  as  to  the  climate  and  condition  of  the  globe  during  the  ter- 
tiary epoch.** 

The  Geology  of  New  York.*— Besides  papers  on  Climatology  and 
Meteorology,  there  is  an  important  investigation  upon  the  internal  appen- 

*  Twentieth  Annual  Report  of  the  Regents  of  the  University  of  New  York.  8vo,  pp. 
410.    Albany,  1867.    WlUi  twenty-live  plates. 
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rtddcs  Of  Ihe  goniis  Atrypa,  by  B.  P.  Wbltflcld.  Prorrscfir  Halt**  ronui- 
butious  tu  PnlieonloloK;  iuclado  »  compendiuUH  exlrni't  frrjiii  h\»  wurl  m 
the  Graptollles  (I>»;fade  ii,  of  the  CHnadiun  GouIouIchI  SurriT).  fXXmfU 
from  Tul.  i  of  llie  FaItconU>]og]'  or  Ken  Tork.  nnd  obsFrvkilons  oo  tbe 
KlagMni  Ilmeston?  of  Wlsconala  and  Illinois.  The  cxtrocle  arv  [•rtiicl|i>llf 
notli^es  of  the  generic  chamctcrlstica  of  Ibc  Bf  Tontan  gcncni,  SIlMt  wllb 
ructs  of  the  ((repeat  value  to  tbe  etudenl  of  \IiIh  groap,  uni)  llie  olwcm- 
tions  trace  tbe  rubitlon  of  tbe  Klagara  group,  of  New  York,  tu  t>>*  (iudjib 
limostoue  of  Cannda,  iiud  the  limestones  of  Rudue  and  I^  Claire  lu  Wl»- 
coosin,  whicb  are  said  to  be  Identlciil  witli  n  Iblu  bed  of  Umeiitoiie  la 
Wayne  county,  New  York,  formerly  referred  to  the  Onondnira  Salt  Gmap. 
Tbe  llthograpber  bos  not,  opparc-ully,  done  full  justice  (o  Mr,  Whitflrtfi 
masterly  drawings,  but  all  the  plates  are  good,  and  some  drKcrv<  Ll(k 
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BOTANY. 

VitUiTiow  IS  Wild  PljiKts.  —  Coltivotlon  gets  more  credit  (br  pre* 

ducing   variation   In  apecles  than   I  think  it  Is  Ikirly  entitled  to.    Tb* 

production  of  double  flowers  is  espedally  referred  to  the  cardrner'*  art. 

I  IJiiiik  tills  is  rnrdy  the  mm-.  iiimhU:  IliiHei'cnpK  < l{.iBii„.-iil„t  nrrii,  H. 
bulbosa,  and  S.ficaria  all  have  double  forms)  could  scarcely  reaolt  ftoD 
cultivation,  as  tbey  are  too  common  to  be  ever  a  cultivated  plant.  Tet 
we  rarely  sec  nny  tendency  In  tills  direction  In  wild  plants.  The  only  one 
I  ever  found  doable  was  a  Snxifraga  Virginiensig,  In  a  shady  wood  on  the 
Wlssnnlckon.  some  flfleen  years  ago.  It  was  transplanted  to  my  garden, 
but  destroyed  tbe  snine  season  by  a  corelcss  laborer.  Has  any  other 
double  flower  been  found  ?— T.  Mekiiak. 

Saxifraga  Virginii-iisit  was  found  full-double  at  Danvcrs.  Mass..  Ihre* 
years  ago,  and  It  continues  so  from  year  to  year.  It  Is  well  worthy  ofihe 
florisfa  attention.  Incipient  doubling  Is  not  uncommon  In  a  considerable 
number  of  wild  flowers;  but  the  process  of  doubling  is  doubtless  acc«Ier 
ated  under  the  conditions  which  attend  cultivation.  —  A.  Grav. 


ZOOLOGY. 
The  McNiEL  Exprdtton  to  Central  America.  —  In  May  last.  Mr.  J. 
A.  McNIel.  an  enthusiastic  and  ardent  naturalist  and  indefatigable  cot- 
lector,  started  on  his  expedition,  under  the  Immediate  auspices  and  direc- 
tion of  the  Peabody  Academy  of  Science.  Arriving  at  Panama  he  wis 
cordially  received,  and  aided  by  the  officers  of  tbe  Panama  Raliroad  aDd 


NATURAL   HISTOKY  MISCELLAXr.  485 

Pacific  Steamship  Company,  who  gave  him  much  desirable  information, 
and  helped  him  in  his  work  in  every  way  in  their  power.  To  William 
Nelson,  Esq.,  Commercial  Agent  at  Panama,  he  is  much  indebted  for  as- 
sistance received ;  and  from  Captain  Dow  (who  is  well  known  as  an  ardent 
lover  of  Natural  History,  and  who  has  sent  many  rarities  to  various  mu- 
seums) he  received  marked  attention  and  kindly  aid ;  and  Captain  Doug- 
lass of  the  steamer  Guatemala,  and  his  ofllcers,  were  most  courteous  to 
him  during  his  trip  flrom  Panama  to  the  port  of  Corluto  (formerly  Realejo), 
Nicaragua,  at  which  place  he  made  his  first  collections.  He  here  had 
the  good  fortune  to  meet  with  Captain  Emmons,  of  the  U.  S.  sloop  of  war 
Osslpee,  who,  with  his  officers,  kindly  assisted  him  In  his  marine  collect- 
ing. After  a  stay  of  a  few  weeks  at  this  place,  Mr.  McNiel  went  into  the 
Interior  and  collected  for  about  a  month  on  and  near  the  Rio  Gigillillo, 
where  he  was  most  hospitably  entertained  by  Don  Ycldro  Ycaza.  He  here 
collected  a  large  number  of  Insects,  comprising  about  3,000  butterfiies, 
which  were  packed  in  papers,  and  large  quantities  of  other  orders  In 
alcohol;  together  with  about  1,500  unlos,  and  about  a  bushel  of  various 
species  of  land  and  fresh-water  gasteropods,  with  many  other  species  of 
various  classes.  He  then  returned  to  the  coast  to  forward  his  specimens 
to  the  Academy,  where  they  have  arrived  in  safety.  At  the  date  of  his 
last  letter  he  was  on  the  eve  of  departure  for  the  interior  again. 

We  take  great  pleasure  in  making  this  public  acknowledgment  of  the 
uniform  assistance  and  courtesy  extended  to  Mr.  McNIel  by  the  various 
gentlemen  whom  he  met,  as  It  is  most  gratifying  to  the  naturalist  to  feel 
that  he  Is  every  day  meeting  more  and  more  with  the  sympathy  and  en- 
couragement of  educated  men,  and  that  the  dark  days  of  science,  when  a 
naturalist  was  looked  upon  as  a  person  a  little  out  of  his  proper  mind 
who  spent  his  time  "Bug-hunting,"  is  now  burled  In  the  past,  and  that 
henceforth  a  man  can  run  after  a  butterfly,  or  bespatter  himself  with  mud, 
in  his  attempts  to  obtain  some  desired  Inhabitant  of  the  ditch,  without 
feeling  that  he  Is  looked  upon  by  his  fellow-men  as  a  "natural"  instead 
of  a  naturalist. 

It  Is  the  intention  of  Mr.  McNIel  to  spend  about  two  years  collecting  In 
Central  and  the  northern  part  of  South  America,  and  from  the  way  In 
which  he  has  commenced,  we  feel  sure  that  science  will  be  largely  indebt- 
ed to  him  for  much  that  is  new  and  important  ftom  that  most  interesting 
region. 

As  there  are  no  fhnds  of  the  Academy  that  can  be  devoted  to  such  an 
expedition,  we  shall  have  to  depend  upon  the  liberality  of  the  fileuds  of 
science,  and  the  sale  of  part  of  the  specimens  for  Its  maintenance.  On 
the  receipt  of  specimens  at  the  Academy  they  will  be  at  once  arranged, 
and  after  selecting  a  series  for  the  "McNIel  Collection"  of  the  Academy, 
the  rest  will  be  ofl'ered  for  sale,  and  special  investigators  can  secure  the 
specimens  relating  to  their  departments,  by  addressing  the  Director  of 
the  Academy.  Donations  in  aid  of  the  expedition  are  also  solicited.  Any 
party  aiding  the  expedition  will  receive  an  equivalent  in  specimens  if 
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desired,  as  well  ns  the  Ilinnka  of  tbc  Acadrm.v.  We  sball  fram  time  U 
tlmo  call  nlteai.lotj  lu  the  N4TP1(*lI8T  to  the  progress  nnil  rciolu  «/ 
thin  expedition.  — F.  W.  Putsam,  Director,  Feabodg  Madtmi/  vf  SeUnn. 

The  SiiEixe  ov  Mo.vtaka.  HkHx  ToiBittendiana  Lea.  —  NntucroaaiOMll 
Bpeclmens  wutv  Ibutid  In  lUe  dr;  prairie  &t  the  Juoctlou  of  IlrtI  (iau  and 
BUterroot  rlvprB.  and  as  I  ToDiid  larger  odcs  oT  Tariouis  slxo*  Id  oiotc 
dniup  situntlotiB  of  the  iroods,  from  an  eleration  of  4.800  tvet  down  M 
S.SUti,  at  the  west  base  of  tlic  BIttcrruot  range,  1  presume  tbU  IH  b  diruM 
vuriely,  such  as  Is  Ibund  also  neat  of  the  Const  MuQDtaltiH,  In  Wo^lnc. 
ton  Territory.     It  Is  the  most  wldB-spread  species  I  have  scon  tbrrc. 

Triodnfutia  Valtani  Bland  &,  Cpr.  —  A  eintcle  dead  !>peclnica,  or  b  bnm- 
tlfal  si-mltranaparent  jellow.  reseiiibllnK  S-  Iridenlatu  In  slie  and  tora,  I 
Ibuud  here  under  a  stone,  und  afterwards  found  In  small  numlicn  M  Uw 
west  side  of  the  BUterroot  crossing,  forty  miles  distant. 

miUMdiiruif  poln'jyrtlla  Bid.  &  Cpr.  — This  beautiful  Utile  oiio-tooilHil 
Species  I  fonud  common  on  the  Cixur  d'Alefie  Mouiitulns,  especially  tbrtr 
east  slope,  Inhabiting  moss  and  decaying  wood  In  the  dauipeatpart  of  Ok 
spruce  foreits. 

Aiujul^lra  Cooperi  W.  3.  B.  — This  fine  species  I  Ibund  only  on  tlie  ea>t 
slope  of  the  dividing  ridge  of  the  Rocky  Mountains,  M  an  clevatbw 
between  5,600  and  6.000  feet  above  the  sea  I  From  the  dry»VM  of  Um 
season  (Aug.  10)  I  presnme  1  conlcl  tlnd  none  moving  about,  and  but  «lw 
alivi'.  Most  of  them  werti  about  the  roots  of  Grranium  inrUuia,  a  ipt^dn 
abundant  on  both  slopes,  but  I  looked  for  Helices  In  vain  In  the  other 

AnguUpira  su!it<iria  Saj  {or  A.  Ci".j«ti*  vnr?).— The  hirv"'  ul.in,.-.-  H|. 
less  Helix  Inhabited  both  slo|)cs  of  the  Coeur  d'Aleiic  Mountains,  above 
2,500  feet  elevation,  preferring  the  openings  iu  the  forest  covered  with 
bushes  and  ferns. 

Angitispira  strigosa  Gould,  —  I  wos  always  on  the  lookout  for  Helices, 
and  up  to  Au^st  31st  fouud  none  along  the  BUterroot  river  except  rarely 
U.  Toaas'-mJiuua.  That  diiy,  however,  at  a  hill  called  "Half-way,"  thiny 
miles  heloiv  the  junction,  I  found  two  additions  to  tlie  list.  The  lar^r, 
Hattened,  bunded  and  somewhat  carinated  form,  1  found  ailiratiiifi  under 
logs  of  |>lne  on  a  steep  shaly  slope  containing  lline  in  veins, 

IlyaUua  arborea  Say;  Patata  aliiiitetla  Anth.  —  Found  In  damp  bollom 
land  along  Hell  Gate  river,  about  4,SW)  feet  above  the  sea,  living  on  de- 
cayed logs.  etc.    Koc  seen  elsewlieru, 

Lymnaa  i-aluslrit  Linn.;  X.  Iiulimoiilet  Lea.;  L-  d-'si<Uo»a  Say;  Phj/ta 
bfteroilrirphti  Say.  — Missouri  river  above  the  falls,  about  3,000  feet  above 
the  sea.    August.  18G0. 

Lymna'a  pithuitriii  Llau. ;  L.biiaiSUa  Say;  iJM'ifiiish!j>/>noruinLinn. ;  Ptifta 
beti-roalriiphii  Linn,  —  Uell  Gate  river,  west  slope  of  the  Bocl:y  Honntainl, 
4,»00  feet  above  the  sea.     August  U,  IHGO. 

Ptnnirrhia  tritrnltia  Say;  P.pamm  Say. —  Bitter root  river. 

Splia'riiiiu  slritiliiium  Linn. ;  Uiu'o  liiUohia  Lainh. ;  Margnritana  artvau 
Gould.— Missouri  river  above  the  falls.     Also  found  In  Spokan  river,  below 
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Lake  Co9nr  d*Alefle,  and  at  the  ferry  over  that  river.  They  can  be  seen 
in  the  clear  water  several  feet  beneath,  completely  covering  the  bottom 
like  mussels  (Mytili)  on  shoals  along  the  seashore,  standing  edgewise 
among  the  large  stones. 

Sphoirium  occide.ntale  Prime.  —  Spokan  river,  September  18G0. 

Unto  Oregonensis  Lea? — I  saw  a  few  valves  in  Spokau  river,  below  the 
upper  falls. 

Ancylus  Kootaniensis  Baird. — Spokan  river,  below  lower  falls,  on  stones, 
September,  18G0;  common. — J.  G.  Cooper,  M.  D. 

Hints  on  Oology.  —  In  everj'  branch  of  natural  history,  collections 
must  be  formed  and  suitably  classified  to  enable  the  student  to  compare 
one  specimen  with  another,  and  thus  secure  to  science  the  benefit  arising 
flrom  his  speculations.  The  mere  collecting  of  specimens,  it  is  true,  has 
become  one  of  the  least  of  the  objects  desired  by  scientific  men,  yet  in  no 
branch  of  scientific  pursuit  is  there  more  need  of  care  and  accuracy,  than 
in  the  collection  and  identification  of  specimens  of  natural  history.  And 
especially  is  this  true  in  an  oological  collection,  where  the  identification 
of  each  sp<5cimen  ought  to  be  the  main  object  of  the  collector. 

The  easiest  and  most  satisfactory  method  of  identifying  a  nest  of  eggs, 
is  by  shooting  or  catching  one  or  both  the  parent  birds  to  which  the  nest 
belongs,  but  at  times  this  is  impossible  and  other  means  must  be  sought. 
Examine  careflilly  the  situation  of  the  nest,  of  what  materials  it  is  com- 
posed ;  notice  the  locality,  what  species  frequent  it,  and  make  a  record  of 
these  and  kindred  observations  in  a  note-book.  In  this  manner  the  true 
species  may  often  be  discovered.  The  proper  method  of  preserving  eggs 
next  invites  our  attention.  Eggs  must  be  emptied  of  their  contents,  as 
they  are  liable  to  swell  and  burst  the  shell  if  handled.  rig.  i. 

The  most  convenient  way  of  eflfecting  this,  is  to  drill 
two  small  holes  on  the  side  (Fig.l),  and  not  at  each  end, 
as  is  tlie  more  common  method.  Having  done  this,  apply 
the  mouth  or  a  small  blowpipe  at  the  smaller  hole,  forc- 
ing the  contents  out  of  the  larger.  If  it  contains  an 
embryo,  force  out  as  much  as  possible  without  breaking 
the  shell,  and,  with  a  small  glass  syringe,  partly  fill  the 
shell  with  water  and  make  another  attempt.  If  this  is  im- 
possible, carefully  enlarge  the  hole,  and  by  means  of  a  sharp  penknife  and 
small  wire  hook,  the  largest  cmbr>'o  may  be  successfully  removed.  The 
ingenuity  of  the  operator  will  easily  provITle  means  for  special  difficulties, 
but  in  no  case  should  an  q^q  be  left  partly  emptied,  as  it  will  immediately 
attract  insects  and  ruin  the  specimen.  The  only  instrument  absolutely 
required  are  small  drills  and  a  syringe,  though,  when  convenient,  the  use 
of  blowpipes  and  elongated  scapels  will  be  very  useftil.  It  is  considered 
a  good  plan  to  hold  the  e^g  over  a  basin  of  water  when  blowing  it,  that  it 
may  not  be  injured  if  it  slips  from  the  fingers.  Some  oologists  preserve 
the  nest  of  the  bird  with  the  eggs,  and,  when  practicable,  the  parent  bird. 
Eggs  should  be  careAilly  marked  when  laid  aside,  that  no  mistakes  may 


488  NA1CBAL  HISTORT  MISCEZXAinr, 


arise.  DUTcrent  poUoclore  prefer  different  melhods  of  Aalog  IliU,  Pff- 
liaiis  Ibe  best  Is  to  mark  tbc  ci:a,  on  the  name  oldu  a*  tba  bolrf.  «tili  ■ 
quill  yen.  TliU  should  be  done  In  neat  U>ltur».  (lie  uame  of  tlie  tpmta. 
itiid  the  numbcT,  rurerrliig  to  Itic  collectur'H  uute-buok.  wlilcli  nLoulil  cu»- 
talii  nill  data  in  respect  to  Ibe  idenlitlcatlon.  time  unci  plucp  nlirtr  m- 
curcd.  etc.  Both  the  English  and  scieuTlUc  name  ahould  bf  irlvcn.  MtB} 
person*  use  very  tine  sawdust  to  Iny  their  egg  on,  but  this  biu  a  iruaiirj 
to  destroy  tlie  shulls  and  rata  the  specinieus.  Cotiuo  Ii  vvry  good  and 
Is  alHo  employed  by  mnny.  Eggs,  when  mounted  on  strip*  of  citnllMMid, 
may  he  preserved  In  a  ueat  ind  secure  nmnncr.  Tbcy  sboulit  In:  k(pt  br- 
n«Bth  It  glasa-cnse,  free  (h>m  the  rays  of  the  edu,  whieb  cflU.«()  tfae  luunnl 
tint  or  "bloom"  to  tUde  and  loose  its  fresluicttiii.  The  student  of  naton 
cannot  tlnd  a  more  Interesting  brauch  of  adentiflc  Invesllgntloo.  tban  Out 
which  pertains  to  those  objects  nhlch  are  presented  to  bt*  ritlon  fToa 
day  to  day.  The  habits  of  the  birds  of  Nortli  Ameriea,  and  tholr  manner 
of  building  their  nests  and  rearlug  Tbelr  yoang,  affords  an  Ofponunlly  of 
carcftjl  and  minute  study.  The  song-birds  of  New  Knglnnil  are  mrt  Um 
least  of  Its  many  attractions,  nnd  the  stndent  who  will  make  IilmscirnuiM 
conversant  with  their  oddities,  will  And  a  world  of  beauty  opcnlnf;  bdbt* 
his  astonished  gaio. — O.  K.  MrrcAU'. 

TiiF.  "l)wAi[i'  TuRtTSH"  AGALV. — lu  the  Natuiiaimt,  for  Juno  of  ilila 
year,  Mr.  E.  A.  Samuels  gives  a  notice  of  tliu  ■' Dwarf  TUrusb  (  Tanht 
nanu*)  in  Massachusetts,"  the  sperlmen  referred  to  being  takeu  In  Wd- 
tham,  by  Mr.  L.  L.  Thnxter.  In  the  Sepleinbpr  number  Mr.  T,  Uanla 
Trlppe  mentions  that  be  has  obtained  a  bird  of  tbc  same  speclea  (  f.  •«- 
iiHs)  near  Oraufje,  N.  J.  The  speclmi'u  described  by  Mr.  SuiiiHclk  briae 
brought  to  me  for  Idcut mention,  I  had  an  opportunitj'  of  examining  It 
pevcrni  months  before  Mr.  Samuels's  notice  of  tt  appeared  In  the  Kati"- 
iiALiST,  and  I  nuliesitati[igly  pronounced  It  a  young  bird  (probn))lr  of  the 
Urst  year)  of  Tiirdae  XicaSnsotid,  It  dllleriug  from  average  speelmcns  of 
fills  specks  only  in  Its  rather  unusually  ;mnl1  siie,  and  In  certain  well- 
marked  cliarnctcrs  of  immaturity.  After  Mr.  Pamuels's  account  of  it  ap- 
peared, fbanng  I  might  have  been  miNlaken,  I  sent  to  Mr.  Thaxter  for  the 
specimen,  ami  through  his  lilnduess  was  enabled  to  give  It  a  rt-e\amiaa- 
tiou.  The  result  was  the  entire  eonflrmatlon  of  my  previous  conclu^ion. 
Mr.  Samuels,  it  will  be  obser\-td.  only  compares  It  with  T.  P-illnni.  from 
which  in  every  way.  It  Is  clearly  distinct,  as  he  supposed :  anil  hence, 
IVom  Its  sm.ill  sixe,  he  hastily  concludes  It  must  be  the  T.  nanvn,  which  1 
am  sure  he  would  uot  have  done  had  he  also  compared  It  with  T.  Sixain- 
srim'l.  The  specimen  mentloacd  by  Mr.  Trlppe.  according  to  his  descrip- 
tion of  It,  does  not  appear  to  differ  much  fi-om  frequent  specimens  of  T. 
PaUnxii,  though  considerably,  as  he  ob.serves.  IVom  the  description  Mr- 
Samnels  gives  of  his.  As  to  T.  naniia,  if  It  be  a  distinct  specice,  the 
Bpeclmen  described  by  Mr.  Trlppe  might  perhaps  bo  referred  to  It.  though 
T.  nanuf  has  been  supposed  to  be  a  western  species,  representing  on  tbe 
l>aclIlG  alope  the  T.  PallaHi  of  the  Atlantic.     In  a  paper  (now  lo  preaa)  !■ 
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the  Memoirs  of  the  Boston  Society  of  Natural  History,  in  which  we  give, 
incideutally,  a  review  of  this  group  of  our  Tlirushes  (^sub-genus  Hylocichla 
Baird,  Review  Am.  Birds,  1864,  p.  12),  we  attempt  to  show  that  it  is  not 
a  species  distinct  from  T.  Fallaaii^  and  that  specimens  entirely  referable 
to  it  are  of  occasional  occurrence  in  the  Eastern  States.  T.  Audubonii  is 
also  referred  to  T,  Pallasii,  T.  ustulatus  to  2\  fuscescena,  and  T.  AUicioi 
to  T,  Svoainsonii.  For  a  more  detailed  notice  of  Mr.  Samuels's  specimen, 
and  a  discussion  of  the  nature  and  relations  of  these  supposed  species, 
the  reader  is  referred  to  the  paper  above  cited  (Mem.  Bost.  Soc.  Nat. 
Hist.,  Vol.  I,  p.  608,  et.  seq.). 

Respecting  the  ** bluish  purple  tinge"  presented  by  the  tail  feathers  of 
both  Mr.  Trippe's  and  Mr.  Samuels's  specimens,  it  is  a  character  of  no 
uncommon  occurrence  in  all  the  Thrushes,  as  well  as  in  the  Eox-colored 
Sparrow  (Passerella  iliaca),  the  Song  and  other  Sparrows  and  birds  pos- 
sessing a  rufous  tail,  especially  in  young  birds  and  in  those  that  have 
recently  moulted,  not  being  a  specific  character  at  all,  but  generally  a 
mark  of  fresh  plumage. — J.  A.  Allen,  Cambridge. 

The  Barn  Owl  in  Pennsylvania.  —  During  the  last  year  we  have 
captured  the  **Barn  Owl"  {Strix  pratincola  Baird)  in  a  high  church  stee- 
ple in  this  city  (Lancaster),  which  is  almost  as  rare  a  bird  in  this  latitude 
as  the  Golden-eagle,  although  I  am  informed  that  it  is  more  common  in 
Maryland  and  Virginia.  I  visited  their  nesting  place  and  obtained  some 
of  their  voided  pellets,  four  eggs,  and  two  of  their  young,  —  the  one  just 
before  its  exclusion  from  the  c^q,  and  the  other  when  it  was  six  weeks 
old.  So  rapid  is  the  development  of  this  bird,  that  in  six  weeks  it  had 
increased,  from  less  than  a  half  ounce  in  weight  to  more  than  a  pound, 
and  in  volume,  to  near  the  size  of  the  adult.  When  it  was  prepared  and 
mounted,  the  pin-feathers  were  just  appearing  in  the  wings  and  tail ; 
otherwise,  it  looks  like  a  mass  of  white  cotton  wool,  or  down,  with  for- 
midable feet,  beak,  and  eyes  *' stuck  in,"  after  the  manner  of  making 
toys.  Although  I  visited  this  *'owlery"  on  several  occasions,  I  never 
found  the  adults  "at  home,"  and  the  eggs  were  always  exposed  and  quite 
cold.  The  young  were  excluded  about  the  27th  of  September.  The  pel- 
lets were  composed  of  the  bones  and  hair  of  mice  and  moles. — S.  S.  Rath- 
VON,  Lancaster^  Pa. 

Wilson's  Snipe.  —  In  reply  to  a  note  contained  in  the  Natural  History 
Miscellany,  stating  that  W.  A.  Pope  "has  observed  the  ScoUpax  Wihonii 
sitting  on  the  top  of  a  tree,  at  least  thirty  feet  from  the  ground,"  and  ask- 
ing *'if  other  ornithologists  have  observed  this  peculiarity,"  we  would 
state  that  we  once  flushed  a  snipe  which  flew  from  the  ground  and  imme- 
diately perched  on  the  dry  limb  of  a  tree  about  twenty  feet  high,  from 
which  we  shot  the  bird,  induced  by  its  extraordinary  position,  although 
contrary  to  our  principles  and  practice  as  a  sportsman.  An  old  hunter, 
present  on  the  occasion,  averred  that  he  had  witnessed  more  than  once  a 
similar  departure  from  the  ordinary  habits  of  the  snipe. — J.  M.  H.,  Kala- 
mazoo. 
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Cakuolic  Acid  volt  riiKSEnvtso  Ikskcts.  ktc.  —  Dilrttig  the  prna« 
summer  I  Imvu  UHcd  an  h  prc^ervutive  fluid,  an  olcohollc  Riilnllan  nf  e«r> 
boUcHcld.  —  about  Tour  gmins  to  the  ounce.  After  ktlllux  the  IbmcI 
witb  chlorofona,  ivhich  I  preri^r,  I  tliorouglily  iinlnt  It  wltb  tlUn  pnmrva> 
tlve  flntd  and  tboii  dry  It  In  tlit^  sun.  During  thi?  past  tno  moutha  I  ban 
bad  a  DUinber  at  Insects  thus  prepared,  mostly  lArpldopIcro,  ptnnrd  ui  lb« 
wood-work  In  uiy  office,  thus  finely  esposed  dnrlDg  a  f  eau>D  wbldi  bM 
b«en  very  Ikvorable  Tor  UiCli'  dentrDi-tluii.  and  lljiiy  nuW  look  b«>  rrc«h  ud 
beautiful  ae  oa  tbe  day  tliey  yielded  liiem^elves  ns  inartyra  lo  ttie  ou*e 
officieni^c.  I  am  woU  pleased  with  tbe  actiou  ofcftrboUc  Add.  and  M 
BBtiafled  that  it  Is  a  Bare  protectlou  and  prcsurvutlon.  In  stoflliif  oal- 
niols,  I  use  cotton  soaked  In  this  same  alcoholic  solution.  Kelilivr  4o  I 
tliliik  It  ucccssar]'  to  skin  tbem  as  Ibrmcrly,  but  nlmply  r«&iOT0  Uw  tan- 
teuts  of  Ibe  thorax  and  abdomen.  Spe-ciiuens  prepared  tbuii,  a  iimhHJi  tgt, 
are  now  In  good  condition.  — S.  B,  P.  Knox.  M.  D.,  BnnrnmlBe.  ft. 

Aluixo  ItoBiK.  — Od  the  I9tli  of  September,  IKnn,  1  iiliot  M  JlanhaU, 
Mlcbitton,  aud.Vre»ervcd  n  epeclraca  of  Tunlai  miyralfriut,  wbicb  li 
nearly  white.  The  wing  qalUa  and  tall  are  a  creamy  or  soiled  n  hito-  TIta 
ler  parts  darker.  Inclining  to  asb,  atid  tbe  brenst  and  umlor  puria  Iciiwb_ 
or,  with  the  tips  of  the  feathers  wbltc.  Illll  and  feet  brlglit  yeilow)' 
eyes  black.  The  general  appearance  of  the  bird  when  HylDS  wa»  wUtt. 
Throat  pure  white.  —  D.  DiitwiN  Ut'uiiES. 

KiNGFiiSiIEit'a  Vtst  iOAtx.  — I  eianiJued  two  In  Ohio;  the  eDlraim  to 
Jie  first  was  oa  the  west  side  of  a  bank,  some  twenty  imlii-.  I'riim  fbt 
surface,  the  tube  did  not  curve,  but  wns  nn  Btrnlpht  tluii  1  ii.nlii  liiiuv 
see  tbe  nest,  which  was  about  twenty-eight  Inches  from  the  mouth  of  the 
tube.  The  second  was  ftiily  four  feet  deep,  but  straight  as  the  other.  I 
did  not  then  notice  the  subst.ince  of  the  nest.  1'hc  nests  were  somewhat 
higher  than  the  mouths.  Both  contained  young,  the  first  seven  and  the 
second  four.— P.  G.  Mahcii,  Xeu)  York. 

Tut:  CLtw-BVM'iNG.  —  It  would,  perhaps,  be  interesting  to  know  bow 
many  of  our  birds  Ihe  Cow-bunting  ciiooses  as  foster  parents  to  her 
young.  Durintr  the  present  season  I  have  known  the  eggs  of  this  bird  to 
be  found  in  nests  of  tbe  Saf/iirafa  fuseua  (Common  Pewet),  Empidiiaai 
Acudicus  (Green-crested  Flycotcher),  and  Icteria  ttridU  (Yellow-breaiiicd 
Chat),  three  species  which  I  never  knew  to  be  imposed  upon  before.  It 
Is  mther  unusual  for  the  Cow-bird  to  cbouse  nests  of  the  true  Flycatchers. 
In  which  to  deposit  its  eggs,  these  birds  frei]ueutly  deserting  on  very 
slight  provocation. 

I  once  found  a  nest  of  the  Pi/ranga  rubra  (Scarlet  Tanager).  witb  the 
female  sitting  upon  two  eggs  of  tbe  Cow-bird.  On  returning  to  the  spot 
a  few  days  ofler,  for  the  purpose  of  obtaining  the  eggs  of  tbe  owner.  I 
W08  greatly  surprised  to  And  two  young  Cow-buntings  In  a  flonrisblng 
condition,  but  no  sign  of  a  Tanager's  egg.  This  whs  to  me  quite  a  new 
phase  In  tbe  domestic  affairs  of  hinls,  —  one  species  building  the  nest 
while  another  furnished  the  eggs.  — T.  H.  Jackson',  Weit  Chtater,  Pa. 
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Migration  of  Ants.  —  On  the  17th  of  Jane,  18G6, 1  noticed  that  the 
ants  around  my  door,  were  unusually  numerous  and  active.  They  were 
not  mnning  about  at  random  as  if  hunting  for  food,  but  kept  in  a  path  a 
few  inches  wide,  which  extended  from  the  door  into  a  neighboring  yard. 
Some  of  the  ants  appeared  to  have  unusually  large  heads,  but  on  closer  ex- 
amination it  appeared  that  each  carried  another  ant  in  her  jaws.  If  a  pair 
of  these  were  separated  they  ran  about  as  if  dizzy,  rubbing  their  antennae 
with  those  of  every  ant  they  met.  When  they  had  recognized  each  other  by 
this  means  of  communication,  they  clasped  their  jaws  together,  and  raised 
their  heads  as  high  as  possible  from  the  ground.  The  ant,  who  was  to  be 
carried,  then  curved  her  body  under  the  head  of  the  other,  and  drew  her 
feet  close  to  it,  so  as  to  hang  entirely  ft-ee  from  the  earth.  In  this  posi- 
tion they  were  carried  with  very  little  dlfficnlty,  being  entirely  out  of  the 
way  of  the  limbs  of  their  carriers.  Tracing  the  line  of  march  I  found  it 
extended  to  the  door-step  of  a  neighbor,  some  twenty  yards  off,  passing 
under  a  gate  and  over  a  step  four  inches  high,  and  through  several  yards 
of  ground  covered  with  weeds  and  ashes.  Every  ant  which  left  our 
neighbor's  door  carried  another  ant  before  it,  with  which  it  passed  all 
these  obstructions,  and  deposited  it  safely  in  the  holes  at  the  other  end 
of  the  route.  The  ants,  travelling  in  the  opposite  direction,  were  all 
empty  handed.  This  transportation  continued  for  ten  days,  excepting 
during  a  rain.  The  larvaj  and  pupa?  were  carried  last.  After  the  migra- 
tion was  finished,  the  ants  settled  down  to  their  regular  summer  work, 
and  appeared  only  in  small  numbers  in  search  of  food. 

In  a  shady  comer  under  the  door-step,  the  ants  brought  out  the  remains 
of  the  insects,  whose  juices  they  had  eaten,  and  left  them  in  a  little  heap, 
Arom  which  I  took  at  one  time  three  or  four  teaspoonftils  of  skins  and 
legs,  some  of  them  belonging  to  beetles  as  large  as  twenty  ants. — J.  H. 
Emerton. 

[Mr.  E.  Norton  Informs  us  that  this  is  the  Formica  fusca  Linn. — Eds.] 

Is  THE  Crow  a  Bird  op  Prey? — In  the  summer  of  186(),  while  out  on  a 
collecting  trip  with  my  friends,  Messrs.  Gill  and  Smith,  about  a  mile  from 
this  city,  we  saw  a  crow  (Corvus  Amerirnnus  of  Audubon)  pounce  down 
into  a  barnyard,  after  the  manner  of  a  hawk,  on  a  brood  of  young  chick- 
ens and  carry  one  of  them  off.  The  act  seemed  strange  to  us  at  the  time, 
for  although  we  knew  that  a  great  part  of  this  bird's  food,  at  this  season, 
consisted  of  the  egg^  and  young  of  small  birds,  yet  we  had  never  heard 
of  its  capturing  its  prey  in  this  manner.  Can  any  of  our  ornithologists 
tell  me  whether  this  is  a  common  practice  with  this  bird  or  not? — Chas. 
H.  Nauman,  Lancaster^  Pa, 

Albinism  in  Birds.  —  You  can  add  to  the  list  of  Albino  birds  (page 
161),  a  Reed-bird,  shot  near  Philadelphia;  the  entire  plumage  Is  white, 
the  bin  and  feet  pale  flesh-color.  Also,  a  Robin ;  this  Is  an  instance  of 
partial  albinism,  similar  to  that  of  the  Blue  Yellow-backed  Warbler,  de- 
scribed by  Dr.  E.  Coues;  that  is,  *'the  entire  plumage  Is  checkered  or 
patched  over  with  white,  the  normal  colors  showing  in  the  spaces  be- 
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tneen  the  wlille."  These  Rpeclmrua  arc  in  the  jiossosvUin  Of  fl 
Drexel,  Esq.,  of  Pblliidelphla,  who  al«u  has  an  oxainplu 
BqaStTol,  or  Fouce-mous^.  ns  [t  is  commonlv  coUeil.  wtilrli  is.  irMidMn- 
ception  of  the  stripes  on  the  bitck,  cntinlr  white;  the  atrliwa  «n  ptb 
brownlBh  or  jcUowlsh. 

I  trapped  a  suow-white  Bpeclmcn  of  the  common  rat,  and  also  obutord 
another  one  rrom  idj  trlend.  Mr.  Chtirivs  Woixt,  of  PhllAdelpUa.  bnt 
tfifse.  1  suppose,  are  not  Qncommon.  — Hehuaw  Btkbchkb- 

MioRjiTiuNa  OK  Bii<i>s.  —  Do  our  migrating  birds  ordliurllr  tn\l»*  Ur 
same  rootc  In  tlieir  atinnnl  mlgrAtlous  ?  I  think  the;  do.  anlAtrml j.  on- 
less  thrown  out  of  their  course  by  grcHl  RlreH!"  at  tvcnlhrr.  In  iIip  fUIiit 
ISdS,  one  morning  I  noticed  a  large  flock  of  roliliis  (7^fr<jHiinif{rrarorf«ij 
In  ray  door  yard,  bathing  in  a  kind  or  nquarinui  that  I  had  MwininirtHl  hj 
eicATatiiiK  the  earth  and  lining  it  with  hydraulic  cemont.  TIili  taidi  u 
filled  with  water  and  swamp  muck  at  the  boli.om.  In  wlilcb  arc  gronias 
the  white  Pond-lily  (Xjfmphira  o(^oTatll^,  the  leaves  of  whicli  inaie  ■ 
charmlug  place  for  the  birds  to  bathe  and  drink.  Among  ih«  rubia*  I 
noticed  a  fine  Albino.  He,  with  hia  coinpagmiaii  da  vogitgr.  rvnaatiwil  la 
m.v  yard  about  Imiran  hour,  bathiug,  drinklug.  and  eating  the  berrla  irf 
the  iDountain-a.4h. 

April  came,  and  one  morning  my  wife  exclaimed.  "Ohl  what  a  latft 
flock  of  robins  I"  I  replied,  "l^ok  for  ray  All>1no,"  when  my  vaxft  iim 
greeted  with  "Yes,  here  he  Is,  the  aamc  bird."  He  bad  some  marklagi 
hy  which  we  knew  him,  two  brown  quills  In  his  tail,  and  a  few  UfAi- 
bTown  roathers  on  each  sbonldcr.  As  before,  they  staid  witii  m«  aboM 
half  an  hour,  and  passed  on.  Being  sicli,  I  had  iin  expeclalli-n  vt  li»- 
iu^  until  fall,  and  requested  my  wife  to  watch  for  him  the  next  aotomm. 
How  often  I  thought  ofthnt  bird!  shall  I  live  to  see  him  again?  will  be 
he  alive?  I  knew  he  was  a  mark  for  the  fowler  and  the  nalurnll*!.  Fall 
came,  and  with  it  my  Albino  with  a  host  of  companions ;  they  1ini::ered  u 
before,  and  passed  on  to  the  south.  I  had  the  same  reflections  about  hin 
and  myself  us  before,  made  the  same  request  to  my  wife  to  watch  for 
him,  and  ifhe  came  again,  ami  I  was  jionc,  to  report  to  Professor  Kin- 
land.  Fall  came,  and  with  It  my  dear  little  Albino.  Tbus  for  rive  •mcn^- 
slve  seasons  this  Albino  came  and  went.  Does  not  this  pretty  cicarlj 
settle  the  question?  Whether  he  ever  came  again  I  do  not  know,  fori 
sold  my  place  and  never  heard  of  him  again.  — T.  U.tRucK,  Clfrelaad.  0. 

The  Usicons  of  Fable.  —  Mr.  Grooin-Napfer  observes  that  the  dis- 
covery of  the  bones  of  a  mammoth  (I6(i3)  was  the  foundation  of  the  fossil 
unicorn  of  Liebnllz,  which  the  eiilirc  skeleton  found  in  Siberia  rendered 
a  palpable  error.  The  older  niituralists  were  exceedingly  foud  of  the  sub- 
ject of  Ihe  unicorn,  and  the  modern  have  made  ftroat  efforts  to  idcutirytlM 
uulcom  of  the  vulgale.  which  it  is  almost  needless  to  say,  points  to  aa 
Ideal  animal,  and  not  to  the  riim,  a  two-homed  aulmal,  translated  unlcom 
in  the  Old  Testatnvut.  and  now  generally  considered  to  be  the  Bos  btw, 
or  wild  bull  of  P.ilestine,  now  extinct.— iaiid  and  Water. 
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SraEDON,  A  Larval  Salamander.  —  At  the  last  meeting  of  the  Boston 
Society  of  Natural  History  (Sept.  16th),  Professor  O.  C.  Marsh,  of  Yale 
College,  gave  an  account  of  some  observations  which  he  had  recently 
made  on  the  metamorphosis  of  Siredon  into  Amhlystoma^  two  genera  of 
tailed  Batrachlans,  usually  placed  in  distinct  families.  During  an  excur- 
sion to  the  Rocky  Mountains  in  August  last,  Professor  Marsh  obtained  in 
Lake  Como,  a  small  brackish  sheet  of  water  in  Wyoming  Territory,  sev- 
eral specimens  of  Siredon  lichenoides  Baird,  known  in  that  region  as  the 
"flsh  with  legs."  On  bringing  them  to  New  Haven,  one  of  them  soon 
showed  Indications  of  a  change  similar  to  that  observed  by  Dum^rll,  In 
the  second  generation  of  Mexican  Axolotls,  kept  in  the  Museum  of  Natu- 
ral History,  in  Paris. 

The  first  phase  noticed  in  the  transformation,  was  the  appearance  of 
dark  spots  on  the  sides  of  the  tall,  and  soon  after  the  membrane  along  the 
back,  and  especially  that  below  the  tall,  began  to  disappear.  Next  the 
external  branchiae,  or  gills,  began  to  be  absorbed,  and  the  animal  came 
more  frequently  to  the  surface  of  the  water  for  air.  As  the  change  wont 
on,  the  spots  gradually  extended  over  the  rest  of  the  body ;  the  membrane 
of  the  back  and  tail  entirely  disappeared ;  the  external  branchiae,  as  well 
as  their  interior  arches,  became  absorbed,  and  the  openings  on  the  neck 
closed  up.  The  body  also  diminished  in  size,  the  head  changed  In  form, 
becoming  more  rounded  above  and  more  oval  in  outline,  and  the  eyes  be- 
came more  convex  and  prominent.  The  opening  of  the  mouth  and  the 
tongue  both  increased  considerably  in  size,  the  teeth  changed  in  position, 
and  the  animal  made  frequent  attempts  to  leave  the  water,  and  at  last  es- 
caped as  a  true  Amhlystomay  apparently  identical  with  A.  mavortium 
Baird.  Subsequently  several  other  specimens  under^vent  the  same  meta- 
morphosis, during  which  various  experiments  showed  that  the  rapidity 
of  the  change  was  greatly  afiected  by  variations  In  light  and  temperature; 
the  specimens  most  favored  in  these  respects  having  passed  through  the 
entire  transformation  in  about  three  weeks.  Whether  the  species  ever 
changes  in  Lake  Como,  which  is  about  7,000  feet  above  the  sea,  is  uncer- 
tain, but  that  it  breeds  in  the  Siredon  state,  like  the  Axolotls  Arom  the 
table  lands  of  Mexico,  there  can  be  little  doubt.  This  interesting  meta- 
morphosis renders  It  extremely  probable,  that  all  Slredons  are  merely 
larval  Salamanders ;  and  It  also  suggests  a  doubt  whether  some,  at  least, 
of  the  other  so-called  Perenulbranchlates  may  not  be  the  undeveloped 
young  of  well-known  species. 

The  Ykllow-headed  Blackbird  {Xanthocephalus  icterocephalus'Rv&Td). 
— We  call  this  the  Orange-head,  knowing  of  no  name  more  suitable.  They 
arrive  about  the  first  of  May,  and  disappear  about  the  tenth  of  June.  I 
do  not  think  they  breed  In  this  country.  They  made  themselves  valuable 
to  the  farmers  last  spring  In  devouring  the  swarms  of  young  grasshoppers. 
I  had  a  lot  of  land  on  which  the  grasshoppers  deposited  their  eggs  by  the 
million ;  as  they  began  to  hatch  the  yellow-heads  found  them  out,  and  a 
flock  of  about  two  hundred  attended  about  two  acres  daily,  roving  over 
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tbe  uiiiirc  lot  DS  wild  pigeons  food.  Hip  mir  oiii's  flying  tn  Ibe  fRint «« lb 
insectK  were  dcvourcil.  The:  farmers  at  Kansas  are  under  grusl  oMI^. 
tloQs  to  tlie  UtUe  yetlow-bcnds,  or.  A»  aome  cftll  Uism,  copl>erbMd*.tW 
their  servlcoa  last  summer.  —  W,  J.  McLauoulw,  Ctntnilia,  Kiiiuat. 

[According  to  Prorosaor  Hulrd.  llila  bird  Is  eBSvorljiIljr  a  ynWm  Wit. 
and  Is  generally  dUtrllinted  Ihrnu^lmut  \Vi>steni  America.  Tcwa  Tow, 
Illinois,  Wisconsin,  and  Jlortb  Red  River,  to  CuiirornU,  aontl)  lata  Uq. 
Ico,  and  It  lifts  also  houu  loiiiid  Id  UrucQlaod.  —  £i»4.J 

Uabitb  oir  Title  Commuk  Bed  Fox.  — While  among  tlic  Wblta  Xaa^ 
talus  In  StowB,  UbIud.  u  burner  told  ns  that  the  R>x  come*  uot  nf  Hi 
hidlng-pUce  nt  innsc-t  to  catch  gmsnliopiit^r.i.  At  this  time,  oiulxltoit 
early  daivn,  thef  are  huutcd  ivlth  tlic  gun.  In  the  wlni«r  Ibo  tai  taa 
been  observed  leaping  vigorously  npon  the  crust  or  the  sooir.  Th*  Ito- 
mers  say  they  do  so  to  si-are  the  fliild-mlcc  out  or  tbelr  r«iiv8U  bvuialk, 
In  order  to  selie  thotn.  —  Eds. 

Tax  I,uBg-t'En.— It  Is  now  almost  uulvcrHally  admitted,  tliat.  In  nttebi 
meet  the  yearly  Increasing  demand,  not  alone  tor  oysters,  but  >Im  h 
lobsters,  craba,  etc.,  eomc  other  mvniis  of  reprodu<rtlon  muitt  b«  pananC 
besides  leaving  thom  Elmply  to  nature  to  ■■  increase  and  multiply.'  TU> 
has  been  so  well  anderstood  by  tUo  plseieulturlsts  In  France,  tUai  arrj 
exertion  bus  been  made  to  rcsnscltote  the  fl«hct1cs  by  Increasing  Uw  pn- 
dnce  by  "artificial  breeding."  Many  oyster-beda  that,  a  few yeataiteti, 
owing  to  the  ■'  greed"  both  of  the  oyater-dredger  and  tlie  coDsinnar,  mn 
completely  denuded  of  oysters,  are  non  in  a  donrlahlng  comlltiUDi  ni 
the  artmdal  eultlvatlon.  not  nloni.-  of  oysters,  but  of  lobstrr^.  crabi.  ud 
other  food-flshes  (thanks  to  the  genus  of  M.  Costc,  Hyaciothe  Bwaf,  U. 
Ic  Docteur  Sauv£,  and  other  celebrated  pisciculturists),  has  tamed  oat* 
complete  commercial  success.  The  French  Government  also,  olive  to  Ibe 
welfare  of  the  flsherles  of  the  coost,  has  encouraged  In  every  posstWt 
manner  the  maritime  industry  of  the  seaboard,  and  haa  given  concessiont 
of  portions  of  the  foreshore  to  men  belonging  to  the  naval  reserve,  In 
order  to  have  them  artiflclally  cultivated  for  Ibe  production  of  oyitera. 
lobsters,  and  other  fish.  Tiiese  grants  have  been  availed  of  to  a  lar^ 
extent  by  the  sailors  iu  different  parts  of  Frauce,  and  have  been  a  sonm 
of  great  profit  to  them.  The  Imperial  Government  has  also  caused  scl- 
eral establishments  to  be  constructed,  sueh  as  those  at  " Concameau.' 
where  lobsters  aud  other  Crustacea  are  kept  in  tanlis  specially  made  far 
them,  for  the  purpose  of  artificial  propagation  and  rearing.  wbll>t  In 
other  tanks.  sea-Ash,  lit  for  food,  arc  kept,  so  that  the  pisclculturiti  li 
enabled  to  study  the  habits  of  these  various  dshes,  as  well  an  their  luu- 
ral  history.  AVere  It  possible  to  induce  our  Government  to  lntrod»M 
similar  establishments  in  this  country,  we  should  not  now  be  bcKaUin; 
the  Ignorance  so  much  coinplaiued  of  at  our  recent  sea-coast  flsherj  en- 
quiries in  the  House  of  Commons,  when  nearly  all  the  witnesses  bid  to 
confess  they  were  completely  Ignorant  of  the  habits,  places  of  spairahii, 
etc.,  of  nearly  all  the  varieties  of  flsh  frequenting  our  shores. 
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Monsieur  Coste,  in  one  of  his  writings,  says :  **  It  would  be  a  great 
error  to  believe  it  were  possible  to  attempt  the  education  of  any  descrip- 
tion of  animal  whatever,  without  knowing,  at  least  in  a  superficial  man- 
ner, something  of  its  organization."  We  therefore  purpose  giving  a  short 
account  of  the  natural  history  of  the  lobster,  trusting  to  find  the  example 
set  by  the  French  Govennnent  at  Concarneau,  and  followed  on  a  small 
scale  at  Hayling,  in  the  south  of  England,  may  be  farther  introduced  into 
this  country. 

The  lobster  (Astacus  marinus  Fabr.*)  belongs  to  the  tribe  of  Docapods, 
and,  according  to  La  Blanch^re,  is  easily  recognized  by  its  shell,  which  is 
of  a  brown,  green,  and  blue  sliade,  intermingled  with  red  lines.  The  body 
terminates  at  the  head  with  a  tridented  beak,  with  a  double  row  of  teeth 
on  itii  upper  jaw.  It  hjis  two  unequal-sized  claws,  one  oval  and  powerful, 
the  other  more  oblong,  and  small.  The  exterior  antennae  are  as  long  as 
the  body,  and  are  covered  with  red  rings.  The  eyes  are  small  and  round, 
and  of  the  same  size  as  the  peduncles.  It  has  a  large  stomach  and  bent 
tail,  terminated  by  Ave  large  swimming  blades,  serrated  at  the  edges. 

M.  Coste,  in  his  remarkable  report  to  the  minister  of  the  French  ma- 
rine, has  j?iven  the  following  description  of  the  manner  of  the  reproduc- 
tion of  the  lobster,  which  will  be  found  exceedingly  interesting.  "The 
lobster  commences  breeding  in  the  mouth  of  October,  and  the  pairing 
takes  place  sometimes  as  late  as  Januaiy.  The  couplings  are  rare  at  the 
opening  of  the  season,  but  increase  in  frequency  to  the  end  of  December, 
and  but  few  take  place  in  January.  The  female  emits  the  eggs  in  about 
fifteen  or  twenty  days  after  pairing.  When  they  have  reached  the  stage 
proper  for  their  expulsion,  the  female  applies  the  inner  side  of  the  tail 
against  the  plastrura,  or  shell  immediately  over  the  stomach,  in  such  a 
manner  as  to  form  a  cup  or  cavity,  in  which  is  to  be  found  the  openings  of 
the  oviducts  placed  exactly  behind  the  third  pair  of  legs.  Consequently, 
when  the  eggs  escape  from  the  stomach,  they  fall  into  this  natural  cup  or 
cavity  as  described  above.  They  are  expelled  in  successive  jets  to  the 
number  of  20,000  in  a  single  day.  I'he  lobster,  along  with  the  eggs,  emits 
at  the  same  time  a  kind  of  adhesive  liquid,  which  binds  the  e^g:  one  to  the 
other,  and  attaches  them  all  to  the  small  feet  under  the  tail,  where  they 
remain,  in  perfect  shelter  from  all  harm,  until  they  are  sufllclently  ripe  for 
final  expulsion. 

"In  order  to  forward  and  force  the  regular  incubation  of  the  ova,  the 
females  have  the  power  to  give  them  more  or  less  light,  as  they  consider 
requisite,  by  closing  or  opening  the  folds  of  the  tail.  Sometimes  the  eggs 
are  kept  quite  covered,  and  at  other  times  they  give  them  a  kind  of  wash- 
ing by  moving  the  flanges  of  the  tail  in  a  peculiar  manner.  The  incuba- 
tion lasts  six  months,  during  which  time  the  female  takes  such  good  care 
of  the  ova,  that  it  is  rare  to  find  an  injured  embryo  or  barren  tg,^.  It  is 
during  the  months  of  March,  April,  and  May,  that  the  actual  birth  of  the 
young  lobster  takes  place.    When  the  females,  in  order  to  expel  the  em- 

*  Our  specieet  is  the  ffomarus  Americamu. 
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hrynn,  nnw  rcmly  to  Ijiinit  the  ahellR  of  tlic  cgi^s,  extend  tti«tr  tntli.  nub 
llglit  ogullUtlons  with  the  fan  and  Its  ■ppcnil&^CB.  no  as  to  rid  ]I*plf  fnd. 
ually  uf  the  jroung  lobMtcra,  which  tt  succeHls  In  doing  In  *  liiw  da;*. 

"The  j'uuug  lobster,  as  soon  u  born,  snlms  away  from  Ita  jiamit,  ibn 
to  the  snrflwe  of  the  water,  and  leaves  the  shoreii  for  the  deep  wntmnr 
the  sea,  where  It  passes  the  earliest  days  of  Its  cxlstcnee.  lu  a  TBKabou 
stJitc  for  a  period  ol  from  thirty  to  fitrty  days.  During  thiN  tlmn  It  nodn- 
goes  fl^ur  different  changes  or  sLgH.  bnl  on  the  fourth,  it  loses  Its  nauini} 
organs,  and  Is  tbtrcforc  no  lotiKcr  able  to  bwIdi  on  the  snrfhca  oT  tm 
water,  but  tails  to  the  bottom,  whero  il  lias  to  remain  for  the  t  '^ 

cordltiB.  however,  to  Us  increase  of  sUe,  It  kuIus  conraRo  to  appT 
shore,  which  It  had  left  at  Its  birtii.  The  nniubfr  of  enemk's  wbW 
the  young  embryos  in  the  deep  sen  is  enormous,  thousAnds  it 
of  fish,  mollusks,  and  crustBcea  pursuing  It  eontlnnally  to  drrtray  Ii 
The  Tory  changing  of  the  Bhclls  Fsnsex  great  ravages  at  these  [i^rlDdt.ti 
the  young  lobsters  have  to  nndergo  a  crisis  which  nppeara  to  be  ■  Dra» 
Bary  condition  to  their  rapid  growth.  lu  fact,  every  young  lolwter  low* 
and  remakL-a  his  crusty  shell  from  eight  to  teu  times  the  Urst  year.  Btb  Id 
seven  the  second,  three  to  four  the  third,  and  from  two  to  thfrr  tb> 
fourth  year.  However,  afler  the  flfih  year,  the  change  Is  only  annoal,  Bw 
the  reason  that  were  the  changes  more  frequent,  the  shell  woold  not  bM 
long  enough  to  protect  the  ova  adhering  to  the  shell  of  the  feniaie  dortac 
tlie  six  monthti  of  Incubation.  The  lobster  Increases  rapidly  Iti  aixe  nttU 
the  second  year,  and  goes  on  increasing  more  .gradually  until  the  BRfc, 
when  It  begins  to  reproiluce,  and  from  this  period  the  growUi  It  ftU 
mom  gradual." — B.  E.  Wood,  in  Land  and  It'aler,  London. 


GEOLOGY. 

What  is  a  Geode?  — The  term  gende  is  applied  by  geologleal  writer* 
to  two  distinct  conditions  and  character  of  rocks,  in  so  promiscuooi  i 
manner  ihat  the  reader,  without  specimens,  has  no  means  by  which  to 
determine,  with  any  degree  of  certainty,  what  It  is  of  which  the  writer  ki 
treating.     Let  me  Illustrate  by  numbered  examples : 

No.  1.  In  many  rocka  there  are  lrre|,"Ular  cavities,  of  moderate  siie. 
whose  Inner  walls  are  studded  with  mineral  crystals.  The  walls  of  these 
cavities  are  of  the  same  material  as  the  general  mass  of  the  rock  in  which 
they  occur,  and  In  no  way  distinguishable  from  It,  the  cavity  being  ■ 
mere  opening  In  the  general  mass  of  the  foundation. 

No.  3,  liounded  masses  of  quartz,  often  Chalccdonlc,  occurring  enclosed 
In  limestone,  etc.,  but  as  foreign  in  character,  from  the  mineral  enclosing 
them,  as  raisins  are  to  the  mass  of  a  pudding  by  which  these  have  tittt 
surrounded  in  the  process  of  cookery.  When  destructive  weathering  of 
the  rock  containing  these  takes  place,  these  balls  fall  out  into  Uie  soil, 
where  tliey  remain  wholly  nnattacked  by  the  elements. 

These  sillclous  nodules  vary  In  size  flxim  that  of  an  apple  to  that  of 


PROCEEDINGS   OF   SCIENTIFIC   SOCIETIES.  497 

a  human  head.  They  usually  enclose  a  cavity,  the  walls  of  which  are 
studded  with  crystals  of  one,  and  often  of  several  minerals,  frequently 
presenting  great  beauty  of  appearance.  The  former  of  these  (No.  1)  is 
abundant  in  the  Niagara  limestone  of  the  New  York  State  Survey;  while 
the  latter  (No.  2)  occurs  in  profusion  in  the  limestones  of  Indiana,  Mis- 
souri, and  other  portions  of  the  Mississippi  Valley. 

The  two  objects  above  described,  though  so  utterly  unlike,  are  without 
any  distinction  called  geodes  by  geological  writers.     And  why? 

That  the  two  objects,  so  essentially  different,  should  be  known  by 
distinctive  names  seems  wholly  self-evident.  The  present  usage  of 
writers  in  coupling  both  under  one  and  the  same  name,  as  they  constantly 
do,  is  productive  of  extreme  concision,  while  the  practice  is  not  justi- 
fied by  any  apparent  necessity  whatever. — R.  W.  Haskixs,  Buffalo^  N.  Y, 
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American  Association  for  thk  Advancement  of  Science.  —  Natu- 
ral History  Section.  Chicago,  III.,  August  5-12, 18C8.  Gen.  G.  K.  War- 
ren presented  a  paper  "On  certain  Physical  Features  of  the  Upper  Mis- 
sissippi River."  lie  had  been  detailed  to  survey  the  Upper  Mississippi, 
Minnesota,  and  Wisconsin  rivers,  with  a  view  to  improving  the  navigation 
and  constructing  bridges  which  should  aflbrd  the  least  obstruction  to  nav- 
igation practicable ;  in  doing  this  he  has  reached  results,  which,  besides 
being  important  to  the  objects  for  which  they  had  been  sought,  were 
believed  to  be  of  general  scientitic  interest.  He  had  been  early  impressed 
by  the  immense  excavations  made  in  the  Silurian  rocks  through  which 
these  rivers  now  flow.  This  great  excavation  above  the  junction  of  the 
Minnesota  and  Mississippi  rivers,  is  occupied,  not  by  the  Mississippi 
river  but  by  the  Minnesota  river.  The  bed  of  this  latter,  however,  for 
about  one  hundred  and  ten  miles  below  Big  Stone  lake,  is  partially  gran- 
itic. Big  Stone  lake  occupies  thirty  miles  of  this  great  exravation,  and 
Lac  Travers  about  twenty.  The  two  lakes  are  separated  by  a  strip  of  low 
land,  but  a  few  feet  above  their  level,  and  about  nine  hundred  and  eighty 
feet  above  the  ocean  level.  This  is  a  deposit  made  by  the  infant  Minne- 
sota river  as  it  enters  this  great  excavation,  and  during  heavy  rains  the 
streams  send  their  waters  to  Hudson  Bay  as  well  as  the  Gulf  of  Mexico. 
The  great  excavated  valley  of  which  we  have  been  speaking,  is  at  this 
point  about  a  mile  wide,  and  the  blulTs,  or  sides,  composed  of  bowlders  and 
gravel,  are  about  one  hundred  and  fifty  feet  high.  Were  one  inclined  to 
believe  that  the  present  streams  in  a  long  period  of  time  would  be  sufflr 
cient  to  excavate  the  valley  of  the  Mississippi,  he  must  admit  their  insuf- 
ficiency here.  In  fact  these  feeble  streams,  so  far  from  having  made  this 
great  excavation,  are  doing  their  best  to  fill  it  up. 
amer.  naturalist,  vol.  n.  63 
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Kortliwanl  frmn  Lac  Trnvtrs  couimfiitc-ti  a  vast  Inko  lf»"lu  ninullij 
CCintlDUOUKly  to  tlit!  nortli  end  of  Lake  Winnipeg,  lucludlli^  tlila  Uit.  Uu 
Wlniilplsooi  and  huke  Muniiobu.  The  greater  iiort  of  t)>is  aiidait  lit»- 
bed  l8  uow  dry,  IvaTliig  %  wcll-dctined  beaeh  to  iimrk  Its  lonaet  ntta 
AlUiougUtlw  Bed  rivttrof  the  north  Sows  mirih  along  the  kurt^tUttnt 
thin  bL'd.  he  coiidudi'd  that  the  waters  of  this  baaln  once  lluitnJ  *aiiil. 
wurd,  through  the  Minnesota  rifer.  Into  the  Mississippi. 

Tiie  present  level  of  l.nkc  Winnipeg,  according  to  Mr.  illnr*.  Ixli 
hundred  and  fifty  fpct  alioTe  the  oci^an.  To  conse  the  water*  to  Ins 
soalhwntd  ayaln,  with  tlic  present  levels  of  the  land  eilatin^.  wodd  r*- 
quire  the  lake  to  be  raised  three  liundred  and  thirty  feet.  It  In  obtMn 
tht«  could  not  be  done  while  the  NeUon  river  outlet  existed.  Then  b  to 
good  dcaerlplion  at  this  otitlet,  as  it  ie  never  used  Tar  a  Unn  at  cnntuik 
cation ;  It  ahounds  In  raplda  und  falls,  which  aeem  to  show  lia  raraat 
orlfctn.  ir  we  suppose  the  ice  of  (he  glacial  period  to  bnTa  rl4w«d  Itb.lt 
would  have  given  the  lake  the  whole  extent  of  the  basin,  and  caoMd  Ht 
discharge  southward;  but  this  will  not  account  for  all  the  pliruMDm 
observed. 

A  more  sutU^ctory  eiplnnatlon  of  a  chango  of  outlul  rrom  a  ■nmlicn 
to  a  northern  one,  is  to  attribute  it  to  a  nnrlheru  depreAslon  ofthr  luala: 
fbr  It  Is  found  that  X^ake  Michigan  rormerly  had  a  southern  onllel  Uinnfl 
the  Illinois  river,  and  Lake  Winni^bego  alK«  had  a  much  greatrt  owu 
and  a  soulhem  outlet.  The  shore!)  of  ail  th(>  lakes  show  the  water  In  ht 
receding  from  their  sontbern  ends  and  encronchlng  upon  the  nnnlMn. 
This  norlhcm  depression  Is  known  to  he  guing  on  along  tlic  litlaaik 
coast  from  Sew  Jersey  to  Greenland. 

Gen.  Warren  said  that  further  consideration  liad  shown  him  that  all  tht 
waters  of  Winnipeg  basin,  even  if  they  had  continued  to  flow  sonthwud 
could  not  hove  excavated  the  [inss.ige-way  now  occupied  by  the  Mlnnecau 
and  Mississippi  rivers,  and  that  we  must  gofarlher  hack  In  lime  to  reach  t 
BUlOclent  cause.  In  doinjc  this  we  must  first  consider  the  character  of  the 
rivers  which  existed  in  this  region  previons  to  the  glacial  epoch.  DDiin; 
tlie  Cretaceons  period  we  know  that  an  ocean  extended  from  the  pre«rw 
Gulf  of  Mexico  to  tiic  Arctic  Ocean,  covering  a  large  portion  of  the  spin 
between  the  Missouri  and  Hocky  Mrmntnhis.  At  that  lime  the  upper, 
conntry  through  which  the  MisslKsippi  now  liow  was  dri'  land,  and  iti 

tlic  continent  rose  this  Cretaceous  ocean  disappeared,  and  the  Terlliir 
r  lakes  along  the  base  of  the  Rock; 
ers  of  the  L'pper  Mississippi  rerioa 
continued  to  drain  westward.  The  gradual  south-western  elcTallonoftbe 
continent  throughout  the  Tertiary  period  is  distinctly  proved  by  tlM  de- 
posits of  these  Tertiary  lakes.  The  earlier  deposits  were  of  lea.M  tm, 
and  as  they  become  more  recent  they  expand  north-eastward,  and  tbl) 
continued  apparently  to  the  time  preceding  the  glacial  epoch.  ThIJ  ele- 
vation at  the  south-west  seems  to  have  been  in  progress  from  the  earlier 
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geological  epoch ;  every  conteraporaneoos  formation  being  found  in  tlie 
mountain  regions  of  the  south-west  higher  than  to  the  north-cast. 

Preceding  tlie  glacial  period,  then,  all  the  water-courses  of  the  Upper 
Mississippi  region  were  westward,  and  not  southward  as  now.  Not  only 
the  slope  of  the  land,  but  the  great  folds  of  the  Silurian  strata  compelled 
the  water  to  take  this  course.  Over  a  great  deal  of  the  region  thus 
drained,  no  rocks  more  recent  than  the  Silurian  are  found,  so  tliat  it  must 
have  been  dry  land  since  the  Silurian  period.  In  the  immense  ages  suc- 
ceeding, this  dry  land  was  exposed  to  all  the  atmosplieric  influences,  and 
we  can  conceive  how  it  must  have  been  cut  up  by  ravines  and  valleys  en- 
croaching on  each  other  in  endless  confusion,  as  we  now  see  in  the  bad 
lands  of  Nebraska.  Even  the  hard  azoic  rocks  forming  the  dry  land  of 
the  Silurian  period  must  have  exhibited  the  most  stupendous  atmos- 
pheric erosions.  These  preglacial  erosions  can  still  be  distinguished 
ft-om  those  more  recent.  When,  then,  the  glaciers  came  it  would  seem 
that  their  work  was  easy,  and  they  have  planed  down  the  whole  region, 
removing  Silurian  slata  several  hundred  feet  in  thickness,  over  hundreds 
of  miles.  The  whole  Upper  Mississippi  region  was  the  scene  of  the  drift 
action,  and  the  valleys  of  preexisting  rivers  were  filled  up  and  mostly 
buried  out  of  sight.  The  existence  of  a  distinct  glacial  moraine  at  War- 
saw, on  the  Mississippi,  shows  that  the  glaciers  were  at  least  that  far 
south. 

He  had  determined  the  south-western  limit  of  the  glacial  or  drift  action 
to  be  the  Missouri  river,  from  about  the  48th  down  to  the  43d-  parallel  of 
latitude.  The  modified  drift  forms  the  grand  Coteau  du  Missouri,  lying 
on  its  east  bank,  and  this  material  extends  thence  north-eastward  almost 
continuously.  From  the  Missouri  river  to  the  Rocky  Mountains,  a  dis- 
tance varying  from  three  hundred  to  five  hundred  miles,  no  drift  is  found 
except  that  due  to  local  glaciers  of  the  mountains,  which,  in  some  places, 
extended  for  fifty  miles  east  of  their  bases.  The  existence  of  this  space 
between  the  Missouri  river  and  the  Rocky  Mountains  shows  that  the  form 
of  the  continent  and  seas  in  the  glacial  time  were  such  as  to  produce  in 
the  climate  relations  similar  to  what  now  exist :  namely,  that  the  mountain 
region  to  the  west  intercepted  the  moisture  as  now  from  that  direction, 
and  that  the  supply  for  the  Mississippi  valley  came  from  the  south  as  at 
present,  moved  with  the  winds  in  a  north-easterly  direction  as  now,  and 
left  an  arid  region  such  as  we  now  have  along  the  plains  east  of  the  moun- 
tains. Since  low  temperature  and  moisture  combined  are  required  to 
produce  a  glacier.  It  follows  that  either  high  temperature  or  aridity  would 
arrest  their  formation.  If  high  temperature  limited  them  southward  and 
aridity  westward,  the  limiting  line  would  have  taken  a  north-west  and 
south-east  direction,  somewhat  as  the  summer  isothermal  line  does  now. 
The  mdtion  of  the  glacial  mass  must  have  been  along  the  line  of  least 
resistance,  and  towards  this  limiting  line,  and  the  glacial  scratches  in  the 
Upper  Mississippi  region  show  that  the  motion  was  south-west.  There, 
then,  on  that  limit  a  river  must  have  formed,  to  carry  away  the  melting 
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water  from  Ihv  ^IhcIlt,  ami  tli[s  IlinU  wum  llif  MiHMiurl  river,  uid  thu 
was  tbe  rivi'r  rormcrd  tJicrvby.  It  i-ut  tilouK  tills  );lit(tliil  Uinll  twuiur  lU 
tUo  atreBms  wrbi  of  It  cftma  rroni  tho  maunUtln»  toward  It.  ami  tltcn  Umi 
olil  ccinrse  wm  tcrmlnaud.  We  ace  what  lahce  luiut  pcrlodtcnllj  \mn 
r«rm«(l  berc,  wliat  great  barriers  mn*t  Iiavn  bnno  fbrmod  aud  iinr«i  m 
arior  anuibvr,  aud  what  (lv1u{p.'9  tbu  lower  vallcj'  mu»t  linvv  t^jMrifunii. 
Wlii'u  llio  glauU'rs  bt'sau  to  retire  to  (he  nortli-Miitt,  as  loiiiE  a*  Ihc  cnnnl 
Blupt-  of  tho  cuutinent  was  towards  Ute  gluclul  itiaoH.  nttrun!!^^  riim 
were  mnrkL-d  out  by  It  along  Us  wecli^ni  Tnov.  and  all  have  ■  lunlM- 
l>m.  anil  arn  closs  to  t^nch  other,  and  have  xhorl  tributaric*  nrfMnlld 
hniiidips  If  any.  Thpy  iiro,  besides  minot  strunma.  Ih«  Jomra  rl»ifr,  iki 
hit;  Siuux  rlvor,  the  Vvi  Molnen  rtviT.  Uie  Iciwn  Hiid  Cedar  rl«vts,*ail 
tlnaUf  tho  Miuncsotii  and  HIsbImhIpiiI  rlverti,  ihu  laat  ui*  Um  |iat»lM 
BGrlea.  After  the  lowest  line  at  the  cuutineotiil  Tallfj  was  t>a«B«di  IW 
glacter  would  begin  to  retin;  In  snch  tnanne.r  that  the  meltlnti  wairr  wnaM 
run  dlrectlj  Tram  It,  aiMl  such  we  too  in  Uid  fllrnctlnn  of  all  Ilia  trlhaurta 
of  the  HlH!i<««lppl  on  tlie  etiHt  side-  This  direction  corrv«pt>D(l>  with  tta 
of  tlie  preglacUl  rivunt.  and  It  Is  prolmble  tliiil  Hunie  of  tb<'iu,  auL-b  wlW 
Bt.  Croix  river,  Chlppt-'way  river,  Wisconsin  rlviT,  uti'..  waabnt  out  nd 
regitlncd  tbulr  old  beds.  Tor  go  their  appearance  would  Indicate. 

The  bend  of  the  gteit  vaJIny  oloog  the  Minnesota  river,  t>ctw<ei'n  Mao- 
kacoaudSt.  Paul,  being  at  right  nn^'lcs  to  tbt^  main  caunrnrall  the>ic  paral- 
lel glacial  rlvera,  would  aeem  to  disprove  the  view  that  the  r«>niMihM  af 
this  river  took  pince  along  the  glactal  ifiargln,  Bul  H  prulmhly  la  tha  M 
of  one  of  tbeae  pregUichil  rivers,  as  it  lies  In  the  prupfrr  fold  -it  ibu  .^tlurian 
rocks  and  seems  to  have  been  tVirmc'd  hi  an  ancient  vullc-j-.  1  fnii  m  f.vil 
southward,  however,  the  present  course  of  the  MIsslHSlppI  Is  cut  et{vart 
ncross  this  fold  In  the  rocks,  aud  the  glacial  action  is  the  oul.v  enplanatlOB 
of  it. 

The  mnnner  Id  which  the  glachd  action  produced  these  valleys  was  nol 
by  abnidlni:  the  strata  with  Ihv  -irindin^  power  of  rock^  ecnbeddiKl  In  the 
ice,  but  after  the  manner  in  wlilcb  n  block  of  in:irlite  Is  l^aived.  The  gla- 
cier supplied  an  immense  power  In  the  melting  water,  and  Into  this  water 
It  was  constantly  dropping  sharp  rocks  and  sand. 

Ttie  warers  issuing  IViim  a  take  have  litlle  abrading  power,  for  they 
have  comparatively  little  rubbing  material  to  opernte  with.  Thus  it  wa« 
that  the  waters  Issuing  at  the  old  soutlieni  outlet  of  Luke  Wlnciipi-g  could 
make  no  Impression  on  the  granitic  betlofthe  Minnesota.  Hud  lliis  maiv- 
riat  been  soft  like  the  Silurian  rocks  lower  dowu  in  Us  course,  or  like  ibe 
Tertiary  and  Cretaceous  rocks  through  which  Ihc  MioKonri  hoH  rut  lu 
way,  then  (his  part  of  the  valley  would  have  been  worn  awny  in  the  same 
manner,  and  we  slionid  have  ihe  drainage  of  all  the  Winnipeg  liaMn  still 
to  the  southward.  A  cut  of  four  hundri'd  feet  at  Itig  iiloue  lake  would 
have  drained  it.  nor  would  the  banks  then  have  l>cen  as  high  as  those  of 
the  Missouri,  at  the  Bijou  hills,  which  are  eight  hundred  feet  atwve  the 
water  of  the  river.    The  slope  of  the  Missouri  Is  more  than  double  that 
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of  the  Mississippi,  and  hence  the  water  of  the  Missouri  river  is  several 
hundred  feet  higher  than  that  of  the  Mississippi,  at  points  in  the  same 
latitnde  in  their  upper  courses.  An  examination  of  the  blufls  along  the 
Mississippi  sliovvs  that  the  space  between  them  is  on  the  whole  quite 
uniform  in  width,  gradually  increasing  downward,  being  about  a  mile  at 
Big  Stone  lake,  and  reaching  six  to  ten  miles  at  Commerce ;  below  this 
the  space  widens  out  to  from  forty  to  sixty  miles.  Sometimes  the  river, 
as  at  the  "Grand  Tower"  and  at  *'Le-montagne-qui-trempe  a-l'eau,"  and 
several  other  places,  is  found  flowing  between  bluffs  not  even  a  mile 
apart;  but  the  blufl's  on  one  side  or  the  other  are  always  found  to  be  a 
detached  mass,  and  the  main  valley  exists  there  too. 

Two  remarkable  exceptions  to  this  occur  at  the  rapids, — one  at  Keokuk, 
the  other  at  Rock  Island.  Without  lengtliening  this  paper  to  such  an 
extent  as  would  be  necessary  to  go  fUIly  into  an  explanation  of  these  ex- 
ceptions, he  stated  that  after  being  long  puzzled  by  them,  he  discovered 
that  the  whole  valley  had  been  covered  with  an  extension  of  the  Gulf 
since  the  glacial  period  as  high  up  as  Savannah  or  Dubuque ;  that  tlic  silt 
brought  in  by  the  Des  Moines  river  in  the  one  case,  and  by  the  Iowa  fim\ 
Rock  rivers  in  the  other  during  this  period,  entirely  filled  up  the  bed  cut 
out  by  tlie  great  glacial  river,  and  that  when  the  land  rose  again,  the 
Mississippi  could  not  at  these  points  regain  its  old  bed.  So  it  had  to 
cut  a  new  one,  and  this  it  has  not  yet  completed.  The  space  between 
the  bluffs  at  these  two  places  has  the  width  the  present  river  requires, 
and  It  is  so  nowhere  else  In  Its  whole  course. 

It  might  be  thought  that  these  Investigations  do  not  affect  the  question 
of  Improving  the  navigation  of  the  rivers  or  bridging  them.  In  remov- 
ing obstructions  we  have  two  kinds  to  deal  with,  such  as  arise  from 
causes  not  now  operating,  and  which  once  removed  would  not  recur,  and 
those  from  causes  that  are  now  operating  and  which  must  be  constantly 
recurring  unless  the  cause  itself  is  removed.  The  discussion  given 
forms  the  bases  of  a  proper  discrimination  of  these  causes.  The  question 
of  bridging  the  Mississippi  keeps  In  view  largely  the  action  of  the  stream 
and  the  character  of  its  bed.  The  usual  argument  tliat  the  scouring 
action  that  has  been  in  operation  may  take  place  again,  must  not  be  ap- 
plied here  till  we  can  separate  the  observed  effects  of  such  agencies  as  here 
treated  of  from  those  now  at  work.  Instead  of  probing  with  an  iron  rod 
every  inch  of  the  bed  before  we  can  determine  the  practical  depth  at  which 
Arm  rock  may  be  reached,  we  have  here  established  general  conclusions, 
which  settle  the  question  for  all  points  at  once.  This  is  Illustrated  by  re- 
ferring to  what  took  place  all  along  the  Mississippi,  when  the  Winnipeg 
basin  ceased  to  discharge  its  waters  southward.  The  former  river,  which 
bore  along  all  the  sediment  brought  by  Its  tributaries,  was  gone.  Every- 
where along  Its  course  these  tributaries  continued  to  deposit  at  their 
mouths  the  sand  and  heavy  material  as  before,  and  there  It  accumulated  till 
a  lake  gradually  grew  above  each  point  of  junction.  The  waters  of  each 
lake  gradually  spread  this  material  down  the  valley,  and  encroached  upon 
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tbo  1hI><.'  U.'Ioh  ll,  !iH  «  J(>Il»  ndvnnci!)»  Into  any  body  ofwAlcr  liilo  whbt 
n  slri'uiu  fl-)w»,  TUuBi-  lukes  in  liiutil  tusoa  wi?ri!  Uiuii  ftradilBUr  OlM  ip, 
leaving  i^ouutlcss  deltu  islmiils  tu  Ili«lr  pliic«.  hut  Luke  Pi-tilo  nUU  AM* 
miulc  by  tlic  enndit  drpoiiltMl  by  tlic  Clilppeway.  Imc  i|til  I'nric  uhI  (H| 
Stone  loku,  (in  the  Mliinr^iitn river,  urn  nr  ih>^  nnmc  htnd.  Thedcpibitf 
watur  In  thfse  lakes  is  still  lirty  M  seventy  font  or  roorir.  «ot)uu  baTli^ 
llius  ncuountcd  Tor  their  orl^iu,  we  bsve  lu  tLeIr  (t«plh  lb*  Icowt  iwvsdi* 
of  tJio  Oepth  or  sand  above  and  bcluw  thuiu.  Tlivre  i»  no  uevd,  »lm 
vm  know  bow  tbis  river  pnssa|;i'  wns  luode,  to  souuil  lu  or^ft  to  icvl  )fcr 
deptb  or  tbe  Ntnd.  Wc  know  tbe  foundutlon  cvt-rytbln);  mnit  Iibtp  Um 
croBscfl  tbe  valley  of  tbc  Mlsittsslppi.  Tbe  exceptional  rasva  at  the  tapkli 
I  liiiTo  esplnlued. 

80  fur  nh.tt  is  eald  Is  mainly  in  the  way  o(  a  demonntrallou  tn  acGonu 
for  '■  Certain  Pbyairal  Featnres  of  tlie  Upper  Mlsslsi^lppl  Hrer."  Tba  (TW> 
d«ur  of  tbc  itobject  ho  had  tried  to  k<«p  ttom  inlluencinK  bis  nlxwrrailiM 
and  deductions  tberefrnm.  But  part  ciftho  tUctti  by  whlcb  the  conelOklAD* 
are  rencJied  arc  btre  ^Iven,  nor  are  all  of  tbe  Infereueea  drawn  wbicli  Ui* 
fiict*  presented  will  warrant. 

He  bardly  knew  bow  mucb  of  what  be  bad  said  Is  deriv^id  from  ulben. 
B«  ba<i  consulted  some  of  tUv  most  distliiguisbed  ^ologista  on  tbc  gtrn* 
erul  subject.  He  was  pnrlkiilarly  Indebted  to  Mr.  James  K.  MItti  of  N>w 
York,  wfaOHe  iDvesI  I  Rations  of  the  gradual  northern  depression  polng;  on 
along  the  Atlantic  const,  sngcvNted  to  hlin  to  account  for  tliu  fbanK**  of 
outlet  of  Lake  Winnipeg  In  tbe  manner  above.  He  believed  his  olMitf> 
irstlum  (u  tliimsolves  demonstratt;  tills  ilvpressfon  (o  be  golDg  on  aloic; 
Ibi'  great  central  >  illej  so  tJmt  wi;  nrt  niitborl/pd  lo  c.iiicliide  ilmi  ii 
probably  embraces  tlie  whole  continent.  This  must  nfftct  all  tbe  riven 
and  all  the  lakes  bays  and  oceans  around  us,  and  so  far  a.s  bis  obser- 
vation and  reading  e\tend,  they  all  give  (he  wune  proofs  of  It.  li  K 
however  ft  field  for  ni  my  observers,  and  be  ventured  this  incomplete 
showlns  so  that  othirs  wIlo  have  tlie  opportunity,  and  deem  It  wortby 
ofilieir  tllirts  m&\  help  along  the  Invcstisntlon. 

Kent  fitivNTinc  KsrlTfTE.  Graiiil  Siiimlt,  Mich.,  Srpt.  II.  ISfiS.— 
Mr.  A.  O  Curritr  prtsented  a  paper  for  publicailon,  oniltlcd  "A  List  of 
the  Sbkll  bearing  Mollusks  of  Michigan,  particularly  of  Kent  and  adjoin- 
inir  counties  Tl  i  li  t  eoiitaitis  all  the  species  heretofore  der-crlbed.  and 
several  new  to  science  of  wbkb  descriptions  exist  only  In  the  manuKcript 
ofMr.  Currlii 

Mr.  Geor<:c  W.  Sniltb  gave  au  ftccoiiiit  of  a  series  of  examinations  made 
of  ft  group  of  ancient  mounds  situated  four  miles  below  tbe  city,  on  low 
ground  adjoining  the  Grand  Kapid  river.  The  group  consists  of  thirlcen 
mounds,  and  is  placed  upon  an  area  700  by  400  feet.  Tlie  mounds  vary  in 
heigbt  from  Hve  feet  to  ovit  twenty-Hve,  and  in  diameter  from  tivilve  to 
over  sixty  feet.  Tliey  appear  to  liave  been  constructed  on  no  decided 
plan,  but  nin  promiscuously  In  n  direction  nearly  east  and  west.  Their 
clLsracter,  or  that  of  their  builders,  are  unknown  to  the  present  race  of 
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Indians  who  have  inhabited  the  locality  for  many  generations.  Trees 
three  and  four  feet  in  diameter  lie  in  a  state  of  extreme  decay  on  many  of 
the  inounds,  while  hardwood  trees,  quite  as  large,  grow  luxuriantly  on 
nearly  all  of  them.  Several  of  the  mounds  have  been  explored  quite 
thoroughly.  Two  vases  of  pottery,  copper  and  stone  implements,  bone- 
needles,  and  a  piece  of  wicker  work,  very  unique,  and  probably  intended 
for  a  basket,  were  found.  The  latter  was  too  far  gone  to  be  saved. 
Pieces  of  flint  were  also  seen  strewed  In  one  mound.  The  vases  of  pot- 
tery rested  on  a  hard  loam  foundation,  a  few  feet  square,  and  in  both 
cases  on  a  level  with  the  ground.  Layers  of  ashes  and  burned  earth 
appeared  frequently  In  the  excavations.  The  builders,  probably,  belonged 
to  the  race  whose  monuments  are  so  numerous  farther  south. 


ANSWERS   TO   CORRESPONDENTS. 

P.  G.  M.,  New  York.  — (1)  We  cannot  give  the  number  of  known  species  of  King- 
fl^hers  in  tlie  world.  Mr.  Cassin,  in  his  catalnjruc  of  the  speriniens  of  the  family  con- 
tained in  the  large  ornithological  collection  of  the  musenm  of  the  Philadelphia  Acad- 
emy of  Natural  Sciences,  publibhed  in  1SV2,  gives  ninety-one  8pecic8  from  variouH  p.-nts 
of  the  world.  (2)  We  do  not  know  what  is  meant  by  Kinphunters.  (3)  It  is  well,  in  onlcr 
to  avoid  being  led  into  error,  to  question  much  that  is  given  in  works  of  a  iiojudar 
character,  unless  the  .statements  are  taken  from  a  well-known  authority  on  the  sub- 
ject, and  even  then  you  must  remember  that  the  most  noted  naturalists  have  some- 
time.'^ made  statement"*  which  farther  re.-iearch  has  shown  not  to  be  true.  In  general, 
the  work  you  refer  to  is  as  reliable  as  most  comi)ilations. 

J.  C.  0.,  Notre  Dame,  Ind.  — We  have  printed  labels  of  the  Family  and  Generic  names 
of  the  Ilymenoptera  and  Lepidoptera,  and  are  gradually  printing  those  of  the  other 
orders  of  Insects.  We  also  have  printed  labels  c»f  the  different  .*^tates  of  the  Union, 
aud  localities  in  Mexico,  Central  America,  etc.,  in  small  type,  and  abbreviated  for  pin- 
ning under  insects.  Also  blank  labels,  with  a  red  1)order,  for  Hlling  out  with  a  pen. 
We  shall  advertise  these  as  .soon  as  we  have  some  others  printed,  but  in  the  meanwhile 
we  could  ftirnish  any  of  them  at  a  fair  price. 

E.  O.,  Yellow  Springs,  O.  — We  send  the  names  of  the  beetles  remaining  unnamed 
ttom  your  collection :  1,  Xebria  pnllipes  Say;  2,  Chlfrnius  tricolor  Say;  4,  Dicrrlus  piir- 
purattts  Bon.;  5,  Benibidium  chulceum  Dej.;  6,  Diceehig  teter  Say  ;  7,  I).  antlptilU  Say;  8, 
AnomogloHims  enMrtfinntun  Say;  9,  Stfnofophus  ochropezus  Say;  10,  ChlffiiiuH  rufipes 
Dej.;  \U  PteroKtichus  (PcDcihia)  hicnbl(in'In:t  Shy;  12,  /'latynus  Hintnitin  Dc).;  l.'l,  C/i- 
vina  hipustulnta  De}.;  U,  Ptfrostichus  (Omaseus)  mutiM  Say;  15,  /inulifcellus  vulpecu- 
In*  Say;  16,  Ptt^rtfgtichus  (Pa^cAhis)  occufentalis  Dej.;  17,  Ilelluomorpha  hiticornhVie].; 
\%,  AntAoiUicUfhis  nifferrimuxDc}.;  W,  Docne  hfr<»»;  21  ^  SlnphiflhmM  mmiilosns  iirax . ; 
22,  S.  mysticH»  Erich.?;  2^3.  S.  cinnamoptertm  (irav.;  24,  Creophilus  viUosun Gray. 

E.  p.  A.,  Milwaukee,  Wis.— 1,  Gfopinus  incraintatua  Dej.;  2,  Cklffnius  sericrus  Forst. ; 
3,  Pfecilnn,  species?;  4,  Caloxoma  calidum  Fabr. ;  i\,  Arhopalu^  ftUminann  Fabr. ;  7, 
Ehtphvlion  mucronatuin  Say;  8,  Chjitis  campestriH  Oliv.;  9,  Cliftu»  marginicoUia  La- 
porte;  10,  Phjf^ocnemum  breriHueum  Say;  11,  Tlf/lobii^i  pnles  Herbst;  12,  Sphenophorus 
8p.?  \Sf  Sphenophorus  rincraig  Say?.  14,  Da lani nug  rectti«  Say ;  1.5,  AphoMus fimetariu* 
Linn.;  in,  Dirhelonyrhit  S]^.?;  17,  Enmolpug  avratus;  18,  Doryphora  lO-Uneata;  10,5^, 
Myttin  \^pnnc:tnta  Oliv.,  varieties;  21,  IHsonycha  plnrilignta  Lee;  23,  Coccinella  bi- 
punctata  1  Ann.  ;-2i J  Phyllobrothica. 

We  would  like  more  specimens  of  those  numbered  5,  6,  7, 10, 15, 16,  22,  by  E.  C,  and 
10, 13, 13,  by  E.  P.  A. 
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J.  B;  AUmBf,  Oregon. ~Tho  Lninvta  nm  liafy  raeelrvd.  JknT  tparim*MfraaO»- 
iron  arn  vorr  doslnihlc,  Prctorra  ill  liocUoi.  Iiiikii  nuA  aymcnn^rtiin  ibaH,  «m^ 
niil*.«ii.).limloiiliul  orwhlakny.  PUod  Jmtwrtliin  nml  motrn  In  fUH"'l  p«l>»rt.  Tk 
rosk  (iwiUincn  in*  voloantv  talk.  Ws  wlU  aiKwer  four  luqiilrlea,  rvsanlint  On  [teb, 
in  OUT  aext  onmber. 

L.  M.,  !i<irvldi.  Cunu.— Itlrrt*'*  CntalcipiD  iif  XorUi  AmvrlMn  AiihlapH  U  Um 
nun''  AmrncAO  Jaornal  nrSMmsci  nnrl  Art*,  Vol,  M,  p.  #8.    MB. 

A,  P.  Hndton.  (Hilo.— Ur.W.T.  Amlrairthu  e^auKV<lhi(rullIr*lutD  VaaltblMte 
N.  J.    tie  ox)i«rti  to  I1&V0  •umii  em*  "f  ^1'  Tamn-mni  muih  nrxl  iiirltif. 

T.  I-  M.,  Kev  York.— Thi]  Dy-pwllii  of  OrgylJt  whk  n  >piTlc*  of  TWACm.  Wcfe, 
like  Irlincvinon,  ti  pnriMlio  uu  eat«ri>llliir>.  Tlio  ^imJct  at  thU  au-l  tl>r«IUB4  ■■■« 
arc  Intcnial  paraslivB. 

.1.  M.,  n(Mlv<tllle,CimB<1a.— Waihall  |>r<nt  ynnr  nntpi  In  our  n«»  cimili>r.  BM 
bolanlDBl  noHe  would  Uv  weluDiue  to  Ibe  Naii:iui.Iht.    Wc  would  print  Ota  Mat 

A.  W,,Iloi>laD,—ThF  third  number  of  tho  GrniR  TDTiiBSTiinTor  iKram  wai  4» 
iayiprt  iinUl  October  loth,  owing  to  Iba  liillnre  or  Ui«  jiaMj:  doing  1 
NumUsr  Uur  will  ba  ifeui;d  u  raiH;  In  Ni>vuiiibor  ai  iiraDUoabln 
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BIRD'S-EYE    VIEWS. 

BY  DR.  ELLIOTT  COUES,  U.  8.  A. 

Birds  alone,  of  all  animate  beings,  may  be  truly  said  to 
^'fall  asleep**  in  death.  When  the  silver  cord  of  a  bird's  life 
is  loosened,  the  ** windows  of  the  soul"  are  gently  closed  by 
unseen  hands,  that  the  mysterious  rites  attending  the  divorce 
of  the  spirit  from  the  body  may  not  be  profaned  by  prying 
looks.  With  us,  the  first  oifice  rendered  by  sorrowing 
friends  to  one  departed,  is  to  close  the  ej^es,  to  hide  from 
view  the  mockery  of  life  that  looks  out  from  between  mo- 
tionless lids.  And  when  any  mammal  expires,  the  eyes 
remain  wide  open.  With  all,  the  stony  stare  of  the  glazed 
ball  is  the  sign  of  dissolution.  Only  birds  close  their  eyes 
in  dying. 

This  is  one  of  the  differences  between  birds  and  mammals. 
Beautiful  and  wonderful  as  birds  are  in  this  respect,  which 
comes  to  the  reflective  mind  fraught  with  significance,  we 
shall  find  them  scarcely  less  beautiful  and  wonderful  even 
as  regards  the  material,  physical  structure  of  their  eyes.  Let 
us  look  into  a  bird's  eye.  Though  the  flash  and  glow  pf  life 
be  gone,  and  only  dead  tissues  left,  we  shall  still  find  more 
than  we  can  fully  comprehend,  and  everything  that  we  see 
will  excite  interest  and  admiration. 

Entered  aoeording  to  Act  of  Confrress,  In  the  year  1868,  by  the  Pkabodt  Acadbmt  or 
SCIKNOE,  in  the  Clerk's  Office  of  the  DUtrlct  Court  of  the  DUtrlct  of  Masaaehusetta. 
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To  commence  by  saying  that  all  birda  hare  eyea,  nq^ 
appear  at  first  sight  to  be  superfluous.  Tet  this  ntstfiamt 
expresses  one  of  the  characters  of  the  chiss  AveB;  for  it  ii 
not  applicable,  without  some  qualification,  to  any  other  diii 
of  Vertebrates.  Some  representatives  of  each  of  the  otkr 
classes  either  have  no  eyes  at  all  or  else  very  radimeatuj 
ones.  There  are  blind  fishes  and  blind  reptiles ;  and  then 
are  mammals  at  least  **a8  blind  as  a  mole.**  Among  birds, 
the  ** wingless''  species  of  New  Zealand  (Jipierjfx)  an  siid 
to  have  the  smallest  eyes  of  all,  and  also  to  want  one  of  the 
most  characteristic  structures  of  the  avian  eye-type, — the 
marsupium,  a  peculiar  organ  inside  the  eye,  of  whidi  we 
shall  learn  something  before  we  have  finished  our  **  Views.* 

We  will  examine  first  the  accessory  structures  of  a  UrA 
eye, — those  that  surround  and  defend  it,  produce  its  mof^ 
ments,  and  keep  it  in  working  order ;  and  then  we  will  look 
at  the  more  exquisite  mechanism  within. 

K  we  hold  a  dying  bird  in  our  hahds,  we  observe  that  jut 
as  the  last  convulsive  shiver  agitates  its  frame,  the  eyes  dose 
by  the  uprising  of  the  lower  lid.  In  the  primitive  theatres 
of  classic  days,  the  curtain  was  lowered  from  the  top  to  dis- 
close the  stage,  and  drawn  up  when  the  act  was  over ;  now 
these  movements  are  reversed.  Birds  follow  the  classic 
usage,  when  the  curtain  rises  upon  the  last  scene  of  their 
life.  Here  at  the  outset  is  one  difierence  between  the  eve 
of  a  bird  and  that  of  a  mammal ;  and  differences  will  mul- 
tiply as  we  proceed. 

The  movements  of  the  upper  lid,  in  almost  all  birds,  are 
much  more  restricted  than  those  of  the  lower.  There  are 
few  exceptions  to  this  rule,  and  these  chiefly  furnished  by 
the  nocturnal  raptores  (Owls,  Strigidce),  and  certain  fissi- 
rostres  (Caprwiulgidcey  e.  g.,  Whippoorwill,  Night-hawk). 
Both  lids  are  composed  of  common  skin  externally,  a  mem- 
brane internally  (the  palpebral  part  of  the  conjunctiva,  to  be 
noticed  presently),  with  a  layer  of  fibrous  tissue  interposed 
for  greater  strength.     Besides  these  tissues,  the  lower  lid 
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^^  also  a  smooth  oval  jjlate  of  cartilage  to  stiffen  it.     The 
upper  ono   is  raised   by  a  very  email  muscle,  called  levator 
palpehm  superioris,  arising  from  the  rim  of  the  bony  orbit, 
aud  niiiiiing  to  the  edge   of  the  lid.     There  is  no  epeciiil 
lowering  muscle ;  it  is  depressed   by  the  action  of  imrt  of 
another   roust;lo,  tho  orbkmlurts  ocuH,  that  nearly  surrounds 

^  eye.  the  chief  otfice  of  which  is  to  pull  up  tiie  lower  ltd. 

Hfe  latter  has  a  small  distinct  muscle  for  its  depression. 

Hh.  hii-d's  eye,  when  wide  open,  appears  nluiost  perfectly 

TOcular ;  there  are  uo  well  marked  comers  or  angles  {mnihi) 
\a  front  or  behind,  as  in  man  and  most  mammals.     Uirds 
hiive  DO  true  eyelashes,  but  some  kinds  have  two  series  of 
short  modified  feathers                                rig.  i.. 

1 

along  the  edges  of  tho 
eyelids,  that   may  be 
considered  to   corres- 
pond to  the  hairs  found 
in    this    fiituiition    in 
nianimidia. 

Knw  let  us  separate 
the    lids  and    look  at 
the  eye.  Not  yet!  "In 
the    twinkling   of   an 
eye"  a  third  lid  is  dis- 
closed inside  the  other 
two,  throwing  a   veil 
over    the   ball.     This 

■ 

1 

third   inner  eyelid   is  the   nictitiithig  monibranc  {memhrana 
niciitans),  a  very  curious  structure,  both   in  its  movemeuts 
and  functions.     It  ia  a  very  thin,  delicate,  ehistic  membrane, 
transparent,  or  nearly  so,  of  a  delicate  pearly-white  color. 
While  tho  other  two  lids  move  vertically,  and  have  a  hori- 

1 

^Hlg- 1,  right  eyeball,  neeii  ttom  bphlnil,  Bbowlnf  tho  muscles,    n,  reetua  superior; 
^^fcttuoiUmiui  c,  rmtua  inreri.ir;  rf.  reelus  intenius;  ^  obllquns  superior;/,  obli- 
^^nift>rii>r;  p.  qunrtnitiia;  *,  pTromiiliilW.  with  lu  tendon,  t.pmslDg  Ibroagh  pulley 
^^Bailnitus  (ni  *hown  by  dniteil  line)  iiii  keep  It  frnni  pcesninguD  opUu  uerre  i.  Uiod 

J 
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zontiil  commissure,  this  one  sweeps  borbwiitally,  or  a  link 
obliquely  ucroas  the  frout  of  the  ball,  from  tbo  side  wtt  lU 
beak  to  the  outer  one.  When  not  in  uction,  it  lies  curled 
up  ID  tbo  lower  anterior  corner  of  the  orbit :  «rli«n  wamti 
for  use  it  is  pulled  over  llie  eye  by -the  uctiou  of  tno  uw- 
oles  that  gi'ow  uu  the  back  of  the  ball.  The  mecbanifem  uf 
ita  muveiueuts — the  most  perfect  and  ingeiiioti^  thut  could 
be  imagined — may  be  clearly  understood  with  iho  hvlp  irf 
the  figure  on  the  preceding  page,  wljich  reprcacnla  tjjc  buk 
of  the  right  eyeball,  with  all  its  muscles.  Two  of  these  irt 
upon  the  nictibtting  membraue  alunc;  g  \»  the  funt/rwlu 
miiscle,  so  called  from  its  somewhat  squarish  etuipc,  ariaic; 
at  the  upper  margin  of  the  ball,  and  extending  dowu  uo  tlw 
ball  to  the  optic  uerve,  i,  where  it  ends  in  a  brcjad  fiat  Inu- 
verse  tendon,  not  attached  to  anjtbiiig,  but  perfurul^d  w  u 
to  form  a  eticaUi  or  loop ;  h  is  the  pyramidali»  muacUt  oko 
so-called  from  ils  shape,  tiiperiug  into  a  very  long  thnai* 
like  tendou,  k,  that  lirst  runs  through  the  pulley-like  abeA 
in  the  tendon  of  the  quadnttus,  and  then  curves  duu-nwuik 
aud  backwards  over  the  ball,  to  the  margin  of  the  bitter.  It 
winds  around,  gets  in  front  of  the  ball,  and  goes  lu  be  i» 
serted  into  the  lower  corner  of  the  nictitating  membnuic. 
If  this  slender  tendon  went  straight  along  to  Ihv  tuai^rf 
the  ball,  and  across  the  fi-out,  it  would  bu  right  in  llie  Ibe 
of  vision  when  the  nictitating  membrauc,  retiring  t«  ita  oo^ 
ner,  pulled  it  after.  If  it  went  directly  under  the  ball  to  gM 
to  tbo  front,  it  would  not  have  the  right  directiou  bi  dm 
the  membrane  straight  across  the  eye.  iyj  it  must  wind 
around  the  optic  uerve.  But  now  it  would  pr^'u  u|mo,  uJ 
interfere  with  the  all-important  functions  of,  the  uene.  if 
tliere  were  no  provision  for  keeping  it  away  from  tke  iwm 
when  the  pyramidalis  exerts  its  force  of  tmctioii.  lien:  Ibt 
quadrate  muscle  comes  into  beautiful  uetiuu :  it  always  oMh 
tracts  simultaneously  with  the  pyrumidal,  und  canies  the 
tendon  of  the  latter  up  oi 


the 


ot  the  latter  up  out  uf  the  way  of  the  »e 
ingenious,  concerted   action,  uf  these   tw 
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which,  though  contracting  in  opposite  directions,  and  mutu- 
ally antagonistic  as  far  as  the  nerve  is  concerned,  eventually 
exert  their  force  in  the  same  direction,  and  work  harmo- 
niously for  a  common  purpose.  When  the  tendon  of  the 
pyramidalis  is  loosened  by  relaxation  of  the  two  muscles,  the 
nictitating  membrane  is  set  free,  and  returns  to  its  hiding- 
pLice  by  virtue  of  its  own  elasticity,  just  as  the  curtain  of  a 
coach  window,  after  being  forcibly  drawn  down,  rolls  itself 
up  again  when  the  lever  that  sets  a  spring  in  action  is 
moved. 

We  understand  the  mechanism  of  the  nictitating  membrane 
better  than  we  do*  its  use.  Birds  can  wink  with  this  one 
eyelid  alone,  as  might  be  expected  from  its  name,  wherein 
they  beat  manmials,  that  cannot  wink  without  moving  both 
lids.  If  we  menace  a  bird's  eye  with  the  finger,  we  see  that 
the  nictitating  is  the  first  of  the  lids  to  rush  to  its  defence. 
But  the  membrane  is  believed  to  be  chiefly  subservient  to 
regulating  the  amount  of  light  to  be  admitted  to  the  eye. 
The  eagle  is,  probably,  able  to  soar  aloft  directly  in  the  sun's 
-rays,  by  drawing  this  covering  over  its  eyes.  Owls  habit- 
ually sit,  in  the  daytime,  with  drawn  curtains  to  shut  out 
the  glare  of  light.  It  is  also  quite  possible  that  many,  or 
most  birds  that  are  rapid  flyers,  make  great  use  of  this  mem- 
brane in  guarding  against  various  dangers  to  which  the  eye 
would  be  exposed  in  their  dashing  career.  A  screen  is 
placed  before  the  eye,  which,  while  not  preventing  sight,  as 
closure  of  the  outer  lids  would,  opposes  the  entrance  of  any 
particles  of  matter. 

Three  lids  of  the  casket  that  holds  the  gem  have  been 
raised,  and  yet  there  is  still  another  covering  of  the  jewel 
within.  A  very  delicate  filmy  membrane,  not  very  apparent 
on  ordinary  inspection,  is  laid  over  the  front  of  the  ball, 
from  around  which  it  is  reflected  over  on  to  the  inside  of  the 
two  outer  lids.  This  is  the  conjunctiva,  so-called  because  it 
joins  the  lids  to  the  ball.  It  is  a  highly  vascular  tissue,  with 
numerous  tortuous   blood-vessels  ramifying  all  through  it. 
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>n  tbese  vessels  become  engorged  with  hluud,  u  n 
in  uotigostioii  or  iuflammation  of  the   uoiijiiiictivu,  Ifarf  h 
very  distiuctly  seeu.  and  we  liave  tlie  state  of  tbin^  Ibatb 
called  "blood-shot." 

Before  exaDiiiiiiig  the  eyeball,  which  at  let]<!lh  we  fa 
reached,  let  us  glance  at  some  accessory  etructures  that « 
found  lying  with  it  in  the  socket.  Proporly  8peaking,  li 
cannot  bt)  said  to  cry;  their  features  arc  lunnobile,  i 
cannot  wear  an  expression  of  grief;  but  they  t 
tears.  The  tears  are  elabora.ted  by  two  small  glands  t 
lie  inside  the  eyelids,  one  in  each  corner.  These  are  bulh 
" lachrymal"  glands;  but  the  oue  that  lies  in  the  corner  not 
the  beak  is  called  the  "Harderian  gland."  It  is  enuillcr  (fan 
the  otiier,  nodulated  iu  shape,  and  deeply  seated  inside  the 
nictitating  membrane,  upon  which  it  pours  out  &  vtKiti  or 
glairy  secretion  through  u  small  opening,  the  mouth  of  ■ 
short  duct  that  receives  brnnches  from  all  part^  of  the  gUnd. 
The  nictitating  membnine  requires  constjint  oiling  to  work 
easily  ;  the  Harderian  gland  is  an  oil-cun  that  can  both  imiiM 
the  oil  and  apply  it  when  needed.  The  olher.  more  trulrif^ 
lachrymal,  or  "tear"  gland,  pours  its  secretion  into  the  po^ 
terior  or  outer  corner  of  the  eye,  near  the  juncture  of  tbe 
two  outer  lids,  which  are  thus  kept  soft  and  moist  on  tbs 
inside.  Tears,  in  the  concrete,  viewed  anatomically  or  pfay^ 
iologically,  are  very  different  things  from  tears  regvded 
abstractly  as  to  their  esthetic  relations ;  at  any  rate,  tb^ 
subserve  a  much  more  useful  and  sensible  purpose.  The 
"lachrymal  duct,"  which  is  neither  more  or  less  than  a 
drainuge-tube  for  the  eye,  to  carry  off  superabundant  tears, 
or  teai-s  that  have  fulfilled  their  function  and  are  worn  oat, 
commences  by  two  little  openings  in  the  anterior  lower  cor- 
ner of  the  eye,  and  runs  into  the  nose,  which  is  thus  made 
a  cesspool  to  receive  tbe  refuse  waters  of  the  eye.  Tben 
is,  beside  the  two  above-mentioned,  a  third  gland  about  tbe 
eye,  very  large  and  conspicuous  in  some  birds,  as  the  loons, 
albatrosses,  and  other  swimmers,  in  which  it  is  lodged  in  i 
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deep  semilunar  groove  in  the  roof  of  the  bony  orbit.  But  it 
does  not  belong  to  the  eye  at  all,  and  seems  to  be  stowed 
there  for  want  of  room  elsewhere.  Its  long  duct  runs  along 
the  top  of  the  orbit  into  the  nose,  pouring  out  a  secretion 
that  lubricates  the  mucous  membrane  {pituitary  membrane) 
of  the  nasal  passages. 

The  lachrymal  glands  keep  the  eye's  face  clean,  and  relate 
chiefly,  if  not  wholly,  to  the  movements  of  the  eyelid.  The 
eyeball  itself  rolls  about  by  the  indirect  aid  of  a  diifferent 
tissue — the  areolar^  or  cellular^  as  it  is  indiifferently  called, — > 
the  interstices  of  which  are  filled  with  fat.  Ordinarily,  the 
socket  of  an  eye  is  much  too  large  for  the  ball,  and  of  a 
conical,  instead  of  globular  shape,  so  that  the  ball  can  no 
more  fit  or  fill  it,  than  can  a  marble  dropped  into  a  candle 
extinguisher.  A  bird's  eyeball  is  more  nearly  fitted  to  its 
socket  than  that  of  most  mammals ;  still,  it  rests  wholly  or 
in  great  part  upon  a  bed  of  fat.  This  soft,  yielding,  elastic 
substance  gently  presses  the  eye  forwards,  and  holds  it  there 
in  place,  accurately  adapted  to  the  lids,  while  at  the  same 
time  it  allows  the  ball  to  rotate  any  way  upon  its  own  axis, 
and  also  keeps  it  greased.  We  have  a  great  deal  of  fat  in 
our  own  eye-sockets  in  health.  The  reason  that  people's  eyes 
are  sunken  or  "hollow"  after  a  long  illness,  is  because  part 
of  it  is  wasted  away.  While  there  is  so  much  fat  all  around 
the  eyeball,  there  is  not  a  particle  in  the  eye  itself;  this 
comparatively  clumsy  and  stupid  material  would  be  like  a 
bull  in  a  china-shop  in  such  a  nervous  quick-witted  struc- 
ture. 

Ducks  are  said  to  roll  their  eyes  up  in  a  thunder-storm, 
and  very  likely  they  do,  since  all  birds  move  their  eyes  about 
more  or  less  when  they  are  not  asleep.  But  the  amount  and 
degree  of  motion  that  a  bird's  eye  is  capable  of  is  small  in 
comparison  with  that  enjoyed  by  most  mammals'  eyes.  This 
results  partly  from  the  shape  of  the  orbit,  and  partly  from 
the  shape  of  the  ball  itself,  which  last  is  very  singular,  as 
we  shall  see  in  the  sequel.     Nevertheless,  there  are  as  many 
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iciijH  111  a  bird's  eye  &s  in  a  mammary.     They  ar«  alx  in 

1     mber;    thereof  four  are  called  "straight"  uini'clf^  (Trfii 

id  two  "oblique"  {obltqtii);  though  for  the  maltcr  of  ll«l, 

,r      11  of  them  straight  enough.     The  torms   refer  Id 

le  f  traction.   The  four  recti  all  ari*B  iwar  ennli  ()1h«r. 

ne         k  of  the  booy  orbit,  around  the  holu  (^foramen, 

ipiieum      lat  lets  the  optic  nerve  in  from  the  bmiu  ;  and  ^ 

I   1)0  rted   into  the  eyeball  at  four  neai'ly   e<)iiidistjint 

aintB       Hind  its  margin.     One  (mitaculua  i-ectiis  superior,  a, 

.  i)  goes  to  the  top;    another  (m.  r.  inferior,  c)  {tt 

i  bottom,  autagoniziug  the  first;  the  othor  ttro   (lAin.  r. 

Uernu»,  d,  and  extemus,  b)  respectively  to  thft  front  ami 

«ar  (or  t«  what  would  be  the  inuer  and  onter  sidcB,  if  a  hinl'i 

1=       were  directed  forwards  like  ours),  and  also  anLa^Miitt 

en  other.     The  two  oblique  muscles  arise  farther  forwanl 

I  the  buny  orbit,  near  each  other,  and  then  diverge,  om 

■m.  oiliquHs  superior,  e)  going  obliquely  upward,  the  olhrr, 

0.  iiiferifyr,  f),  obliquely  downward  :  they  are  inserted 
uimr  the  uiargiu  of  the  globe,  close  by  the  iusertiooa,  r^ 
pectively.of  the  upper  and  under  recti  muscles.  Their  aelion 
appears  to  be  very  limited :  the  most  notable  thing  aboot 
them  is  that  the  superior  one  goes  straight  from  its  origin  to 
its  insertion,  whereas  in  mammals  this  muscle  changes  its 
direction  almost  at  a.  right  angle,  by  passing  throngh  a  fibrona 
loop,  forming  a  pulley,  suspended  from  the  inner  upper  cor- 
ner of  the  orbit,  very  much  aa  the  tendon  of  the  pyramidalii 
changes  its  course  by  running  through  the  sheath  in  the  quad- 
nitus.  The  six  muscles  serve  as  so  many  ropes  to  pull  the  eye 
in  different  directions,  and  change  the  axis  of  vision ;  and  all 
taken  together,  as  stays  to  steady  it.  lu  the  figure  they  an 
cut  away  from  their  origins  at  the  bony  orbit,  and  reflected 
away  from  the  eyeball,  to  give  a  fair  view  of  the  pyramidalii 
and  quadratus.  The  reader  must  mentally  collect  the  six 
dangling  ends,  and  fasten  them  in  the  places  above  desig- 
Rated . 

There  are  some  other  structures  in  the  socket  of  tbe  eye, 
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besides  those  already  described,  and  the  ball  itself.  There 
are  nerves,  arteries  and  veins.  Of  the  first  named,  the 
optic,  or  sight-nerve,  is  by  far  the  largest,  and  is  in  fact  the 
only  one  that  can  be  discerned  without  more  trouble  than 
most  persons  would  be  willing  to  take  to  see  it,  and  more 
skilful  dissection  than  most  can  make.  It  is  described  further 
on,  as  it  can  be  more  conveniently  studied  in  connection  with 
the  ball  itself.  Other  nerves  go  to  the  muscles  of  the  eye. 
The  oculo-motor  divides  into  numerous  branches,  which  are 
distributed  to  the  inferior  oblique,  and  all  the  recti  except 
the  external.  The  latter  claims  a  nerve  of  its  own  (the 
abduceii8)y  and  so,  also,  does  the  superior  oblique,  to  which 
the  patheticus  is  exclusively  distributed.  These  nerves  all 
come  dii'ectly  from  the  brain.  We  do  not  know  why  they 
are  so  unequally  distributed.  There  are  some  more  nerves 
in  the  socket  which,  however,  do  not  particularly  concern 
the  eye,  and  therefore  need  not  concern  us.  There  is  little 
to  be  said  of  the  blood-vessels  :  they  ramify  everywhere,  sup- 
plying all  the  structures  of  the  eye  with  food.  The  arteries 
bring  the  nutritious  fluid,  and  the  veins  carry  it  away  when 
the  nourishment  has  been  extracted  for  the  repair  of  the 
destruction  that  constantly  goes  on  in  all  living  tissue,  and 
when  it  has  become  loaded  with  carbon,  and  other  eiffcte  or 
deleterious  matter. 

So  much  for  the  surroundings  of  a  bird's  eye, — the  setting 
of  the  precious  stone :  now  we  arc  prepared  to  look  inside. 
An  eye  is  a  perfect  microcosm,  in  which  we  find  almost 
every  kind  of  tissue  that  enters  into  the  composition  of  the 
rest  of  the  body.  If  the  reader's  interest  has  been  awakened, 
as  we  hope  it  has,  by  what  has  gone  before,  we  can,  with 
confidence,  invito  him  to  look  deeper  into  a  bird's  eye,  and 
give  him  assurance  that  a  far  more  beautiful  "View"  will  be 
presented  to  him.  —  To  be  concluded, 
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This  beautiful  little  beetle,  also  called  "Striped  Turuij^  1 

"  {Haltica  MnoleUa  FabriciiH)  at  the  West,  i»  well  kuutn 

and  abuiKluut.     Every  gardener  is  couversaiit  with  tiio  Tut 

that  like  fleas,  grasshoppers,  etc. ,  it  springs  away  to  u  great 

distauco  when  bo  attempts  tu   put  his  liiiger   uiKin    it.     It 

ara  in  early  spring,  and  is  a,  constaat  anaoyaueo  to  the 

irueucr  during  the  whole  summer. 

Tho  StriiJed  Turnip-beetle  (Fig.  1)  is  less  tima  onc-tetith 
'  an  inch  iu  length.  Its  general  appuurancL'  is  hbigk,  with 
a  broad  wavy  yellowish,  or  bufi'-colored 
stripe,  ou  eaeli  wing-cover.  The  lanfi 
(Fig.  2;  2  n,  pupa)  is  white,  wilh  i 
faint  darkened  or  dusky  median  line 
on  the  anterior  half  of  the  body,  being  ^d 
probably  tho  contents  of  tho  alinientiry  caii:il  seen  tbi-migb  ^| 
the  seiuitranslucent  akin.  The  head  is  honiy  and  light 
brown.  On  the  posterior  extremity  is  a  brown  spot  equal 
to  the  head  in  size ;  and  there  arc  six  true  legs  and  one 
prolog.  In  its  form  and  general  appearance  it  somewhat 
resembles  tho  larva  of  the  Oucumlwr-beetle,  but  it  is  much 
smaller.  Its  motion  is  slow,  arching  up  the  abdomen 
slightly,  on  paper  or  any  smooth  surface,  in  such  a  po«i- 
tiou  that  its  motions  are  necessarily  awkward  and  unnatural, 
because  iu  a  state  of  nature  it  never  crawls  over  the  surface, 
but  digs  and  burrows  among  the  roots  in  the  ground.  Its 
length  is  .35  of  an  inch,  and  breadth  .06  of  au  inch.  It  feeds 
upon  roots  beneath  the  ground. 

The  pupa  is  naked,  white,  and  transforms  in  a  little  earthen 
cocoon,  pressed  and  prepared  by  tho  larva,  in  the  ground 
near  its  feeding  place.     This  period  is  short. 
From  my  notes  I  see  that  on  June  l4,  1865,  I  put  a 

(5U) 
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number  of  the  larvaa  into  a  breeding-box  with  a  supply  of 
their  natural  food.  June  17th,  some  of  the  larvee  had  disap- 
peared beneath  the  ground.  July  4th,  I  found  in  the  box 
the  beetle.  This  gives  us  seventeen  days  from  the  time  the 
larva  entered  the  ground,  having  ceased  eating,  until  I  ob- 
tained the  perfect  insect.  I  did  not  open  the  breeding-box 
every  day,  but  as  the  insect  was  yet  quite  pale  and  soft, 
conclude  that  it  was  not  more  than  a  day  or  so  out  of  the 
ground.  The  actual  time,  however,  in  the  pupa  state,  was 
less  than  seventeen  days,  for,  like  the  larva  of  the  Cucumber- 
beetle  and  other  beetles,  these  worms  pass  a  kind  of  inter- 
mediate state,  in  a  quiet,  motionless  condition,  in  their  lit- 
tle dirt-tombs  beneath  the  ground.  During  this  time  they 
decrease  in  length  very  much,  becoming  a  shorter,  thicker 
"grub."  This  period  is  a  peculiar  part  of  the  larval  state, 
and  may  be  called  the  quiescent,  or  "shortening  period,"  in 
contrast  with  the  feeding  period.  At  the  end  of  this  prepar- 
atory, shortening  period,  the  little  larva  casts  its  skin  and 
becomes  a  pupa. 

During  the  past  summer  I  bred  a  good  number  of  these 
beetles  from  the  larva  and  pupa,  taken  from  their  breeding 
places  beneath  the  ground ;  but  as  I  took  no  precise  notes  of 
the  date,  I  can  say  no  more  regarding  the  time  of  the  pupa 
state,  except  ttat  it  is  short,  only  a  few  days. 

Every  gardener  knows  that  these  insects  are  very  injurious 
to  young  cabbages  and  turnips  as  soon  as  they  appear  above 
the  ground,  by  eating  ojQTthe  seed-leaves  ;  he  also  almost  uni- 
versally imagines  that  when  the  second,  or  true  plant-leaves 
appear,  then  the  young  plant  is  safe  from  their  depreda- 
tions, then  the  stem  is  so  hard  that  the  insect  will  not  bite 
it,  and  the  leaves  grow  out  so  rapidly  as  not  usually  to  be 
injured  by  them  ;  but  if  we  would  gain  much  true  knowledge 
of  what  is  going  on  around  us,  even  among  these  most  sim- 
ple and  common  things,  we  must  learn  to  observe  more 
closely  than  most  men  do. 

The  gardener  sees  his  young  cabbage  plants  growing  well 
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For  a  time,  but  at  Iniigth  they  become  pale  or  sickly,  wither 
iud  die  in  some  dry  period  that  usually  occurs  aliout  Ihit' 
inie.  and  attributes  their  death  to  the  dry  weather;  bul  if  he 
will  take  the  paitis  to  examine  the  roots  of  the  plnnt«,  ha 
rill  find  them  eateu  away  by  some  insect,  and  by  searclunj 
closely  about  the  root*  will  find  the  larva,  grub,  womi,  ox 

itever  else  he  may  choose  to  call  it;  from  this  he  i 

'■reed  the  Striped  Turuip-hectle,  as  I  have  often  done. 

I  have  observed  the  depredations  of  these  larvse  for  ten 

ars,  and  most  of  that  time  bad  a  convincing  knowledge  (if 

ir  origin,  but  only  proved  it  in  1865  ;  since  that  titno  I 

ive  made  yearly  verifications  of  this  fact, 

Every  year  the  young  cabbnge  plants  and  turnips  in  Ihii 

;ion  receive  great  damage  from  these  larvie.and  often  wIimi 

.d  have   dry  weather,  in  the  luttcr  part  of  May  unii  t-arly 

I  June,  the  cabbage  plants  are  ruined.     A  Inrffc  proportion 

>*  the  plants  are  killed  outright  in  Juue,  and  the  ItalnDce 

indered  scarcely  fit   for  planting,  but  when  the  ground  it 

.et  to  the  surface  all  the  time  by  frequent  niins,  the  yoang 

plant    is    able    to    defend    itself    much   more    eiri-ctnally.  by 

throwing  out  roots  at  the  surface  of  the  ground,  when  the 

main  or  centre  root  is  devoured  by  the  larva ;  but  in  dry 

weather  these   surface  roots  find   no  nourishment   and   the 

plant  must  perish.  ' 

This  year  I  saw  these  beetles  most  numerous  in  early 
spring,  but  have  often  seen  them  in  August  and  September, 
so  abundant  on  cabbages,  that  the  leaves  were  eaten  full  of 
holes,  and  all  speckled  from  their  presence,  hundreds  often 
being  on  a  leaf,  and  at  this  time  the  entire  turnip  crop  is 
sometimes  destroyed  by  them,  and  seldom  a  year  passes 
without  their  doing  great  injury. 

These  observations  are  uot  entirely  in  accordance  with  the 
teachings  of  the  masters  in  entomology.  From  Westwood's 
Introduction  we  learn  that  the  Cbrysomelians  feed  on  the 
leaves  of  plants ;  that  some  of  them  attach  themselves  to  the 
leaves  to  transform,  and  that  others  descend  into  the  ground 
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for  this  purpose,  but  has  no  notes  of  species  feeding  beneath 
'the  ground.  Harris  was  of  the  opinion  that  the  Striped 
Cucumber-beetles,  in  the  larval  state,  fed  on  the  roots  of 
plants,  but  was  never  able  to  find  them.  I  have  demon- 
strated, many  years  ago,  that  they  feed  on  the  roots  of 
melon,  cucumber,  squash,  and  pumpkin  vines,  and  ever  since 
I  attempted  to  raise  any  kind  of  vine,  my  greatest  trouble 
has  been  not  to  find  them. 

The  Chrysomelians,  probably,  as  a  rule,  feed  on  the  leaves 
of  plants  in  the  larval  state,  but  in  my  limited  researches  I 
have  found  the  majority  of  them  beneath  the  ground.  Ac- 
cording to  undisputed  authority,  they  often  congregate  to- 
geither  in  great  numbers,  and  do  great  injury  to  the  leaves 
of  plants,  even  so  as  to  compare  with  the  ravages  of  cater- 
pilars.     I  myself  have  observed  some  of  this  work. 

As  the  Cucumber-beetle  exclusively  raises  its  young  ou 
the  roots  of  the  Cuciu*bitaceou8  (gourd)  family,  so  from 
these  observations  I  am  led  to  believe  from  analogy,  that  the 
Striped  Turnip-beetle  raises  its  young  always  on  the  roots 
of  the  Cruciferous  (mustard)  family. 


FERNS.* 

BY  JOHN  L.  RUSSELL. 

The  revelations  of  the  science  of  geology  have  ^  made  it 
evident  that  in  the  early  periods  of  the  earth's  history,  es- 
pecially in  the  formation  of  the  coal  beds,  the  ferns  and  their 
immediate  allies  formed  no  iuconspiquous  feature  in  the  veg- 
etation, and  that  the  diminished  and  dwarfed  forms  of  the 
present  day  represent  the  arborescent  ones  of  that  time.  But 
what  the  present  flora  may  have  lost  in  majesty  of  size,  it 
has  gained  in  greater  variety,  and  of  the  elegant  and  graceful 

*A  Fern  Book  for  Everybody,  containing  all  the  British  Ferns,  with  the  foreign 
f pecies  suitable  for  a  Fernery.    By  M.  C.  Cooke.    Small  8to,  pp.  124.    London,  18U7. 


ipo]      lis  of  many  of  the  modern  epeci^B,  there  are  few  ur 
J  trace!)  in  the  past. 

The  intei-cst  which  thus  attaches  to  a  fossil  imprcssiuQ  of 
ancient  fern,  bo  exi|iiieitcly  preserved  that  the  vcnutitiii 
the  frond  (leaf)  can  be  stwdied  as  a  distinctive  chanutrr, 
well  as  ill  a  fresh  living  specimen,  cannot  fail  Ui  rviidcr 
1  whole  family  objects  of  attention,  mid  help  to  iudnra  a 
tut  many  people,  both  old  and  young,  to  know  something 
its  natural  history.    A  taste  fur  ferns  has  griulually  ttprun^ 
I  and  extended  itself  of  late,  and  not  a  few  have  Ix-cvme 
uthusiaatic  botanists  in  this  single  specially.     Others  bavtt 
■ought  their  cultivation  as  objects  of  special  beauty ;  ainl 
loricnlture  has  not  deemed  it  beneath   its  domain  to  Intro- 
luce  them  into  artistic  gardening.     The  deticutc  und  t«nd« 
liage  of  some  species,  the  fading  tints  of  pale  and  teadiff 
)lden  yellow  on  their  ripening  in  autumn,  the   evergrecD 
tre  of  others  through  snow,  frosts  and  cold  of  wint*T,  tb« 
jrious  capsules  of  others,  or  the  grotesque  variations  of 
lape  in  stem  and  pinnated  fronds  of  still  others,  have  rliui- 
tcd   admiration  and   interest.     Wonderfully  .-idapled  t"  ilio 
artificial  rock-work  of  picturesque  gardening,  and  enduring, 
with  a  becoming  hardihood,  the  changing  chamcter  of  so  fit- 
ful a.  climate  as  ours,  many  of  them,  some  even  of  foreign 
origin,  claim  the  regard  of  the  amateur  cultivator.     Others 
more  tender  and  delicate,  small  and  graceful,  and  of  petite 
proportions,  thrive   under  the   ample   bell-glass,  or  in  the 
VVardian  case,  and  help  to  enliven  the  parlor  window  in  the 
wintry  season  of  the  year.     Kich  and  costly  collections  of 
the  fern  plants  occupy  glass  etructures  built  expressly  for 
them,  and  are  more  attractive  in  such  luxuriance  than  bt 
more  specious  and  gaudy  flowering  plants.     For  it  is,  doubt- 
less, familiar  to  the  reader  that  the  ferns  stand  at  the  bead 
of  a  very  large  number  of  vegetable  forms,  which  cao  boast 
of  no  flowering  apparatus,  to  which  neither  involucre,  nor 
sepal,  neither  petal  nor  stamen,  neither  pistil   nor  germeo 
belong  I     They  are  the  princes  of  the  flowerless  realm  of 
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nature,  provided  with  a  singularly  contrived  apparatus, 
which  but  faintly  and  obscurely  foreshadows  the  floral  or- 
gans of  other  plants. 

It  were  to  be  supposed  that  these  plants,  so  common  and 
widely  distributed,  would  be  known  to  everybody,  growing 
as  they  do  out  of  the  crevices  of  rocks,  springing  up  in 
the  uncultivated  fields,  forming  immense  beds  of  growing 
and  picturesque  vegetation  in  the  pastures,  hiding  the  ground 
in  the  swamps,  delighting  the  eye  by  their  tender  beauty  in 
early  spring,  sprouting  out  in  little  graceful  tufts  from  the 
stone  walls,  nodding  and  beckoning  to  their  shadows  as  they 
are  reflected  in  the  water  of  the  shady  and  cool  well,  or  dip- 
ping into  the  pool  or  brook,  but  I  have  met  with  those  who 
did  not  know  what  a  fern  was,  even  under  its  most  familiar 
aspect.  For  such  involuntary  or  willing  ignoramuses,  as  well 
as  for  those  who  do  know  something  and  would  know  more 
of  the  ferns,  the  little  work  by  Mr.  Cooke,  is  specially  and 
carefully  prepared,  and  is  what  it  purports,  a  "Fern  Book 
for  Everybody ; "  and  well  were  it  if  everybody  would  learn 
from  its  humble  and  unpretentious  pages  what  they  can 
teach :  something  and  enough  at  least  to  find  the  ferns  are 
worth  knowing.  "It  only  professes  to  be  a  plain  and  easy 
guide  to  the  study  or  cultivation  of  plants  well  known,  and 
often  described  before,  hence  it  contains  nothing  sensational 
or  new,  unless  it  be  an  increased  efibrt  to  be  plain  and  popu- 
lar, so  that  persons  who  know  nothing  of  the  science  of 
botany,  or  its  technicalities,  may  learn  something  about 
ferns.  Whilst  all  the  British  species  are  described  and 
figured,  and  hints  given  for  their  cultivation,  a  number  of 
hardy  foreign  species  are  also  introduced  at  the  close," 
etc.  As  several  of  the  genera  are  common  both  to  Great 
Britain  and  to  New  England,  and  some  species  likewise, 
the  figures  will  materially  aid  any  novice  who  seeks  a  cheap 
and  reliable  book  for  his  first  studies.  This  point  will  be 
farther  considered  in  the  succeeding  remarks  of  the  pres- 
ent notice. 
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The  ferns  are  funiisbcJ  witU  roots,  liorizoiital  or  el« 
right  sterna,  leaves  teciinically  culled  J'rondi,  bo<.'Atue  \ 
are   not  veritable  leiives,  and  wbich  usually  rise   bv» 

ground  curled   up   compactly,  and  gnidually  uncttrlin] 

uufuidiiig  nud  expaudtng  luteridly  luid  longitudiiinlly,  wfaOa 
on  the  hacks  of  theui  little  pustules,  or  else  uneuvun>d  aputs 
filled  or  packed  with  a  line  duat,  are  seen.  Almost  cTPrr* 
body  supposes  these  diist-likc  lieujis  are  the  seeds,  but  Um 
maguifyiug  lens  show  that  each  particle  of  dnst  \*  u  c 
little  casket,  or  box.  or  pocket,  held  together  by  a  j 
and  elastic  ring.  There  are  uiauy  modifications  of  t 
raugemcnt,  but  in  a  vast  number  of  inetnnocfi  audi  i 
normal  rule.  AVheii  Guf&cieutly  mature  and  ripe, 
bursts,  and  the  dner  dust  is  thrown  uut  of  the  little  | 
Each  of  these  grains  of  Sncr  dust  is,  in  efioct,  a  sroul)  \vn 
bud  or  bulb,  and  if  sown  on  moist  earth,  or  even  on  a  | 
of  moistened  saudatone,  wetted  window  glass  or  sandy  Miil, 
will  soon  vegetiite  and  grotv.  and  produce  a  little  dark  groM 
thin  scale,  deeply  divided  on  one  eide,  and  when  i 
it  will  be  found  to  be  a  mesh-work  of  delicute  cell*, 
scale  is  called  ihe  prolhallua,  and  is  totally  unlike  i 
in  the  higher  plants.  The  prothallns  on  having  obtaiH 
full  growth,  will  have  attached  itself  to  the  soil  orniU 
ou  which  it  has  grown,  by  tufts  of  miunte  roots,  nud  i 
or  more  of  its  tiny  cells,  a  sort  of  bud  has  been  fot 
which  presently  protrudes  itself  from  its  mother  cell  I 
little  bristly-threaded  filaments,  which  are  endowed  j 
motion,  and  which  have  issued  from  other  uourishi 
on  the  same  prothalUne  scale.  After  miiting,  the  first-c 
bud  or  buds  grow  into  tiny  stems,  having  mots  < 
own,  when  the  scale  or  prutliallus  perishes,  the  younj 
pushing  forth  its  leaves,  at  first  very  small  and  udIU 
subsequent  and  normal  ones.  In  a  year  or  more  (p 
even  many  years)  the  fronds  assume  i>ufliuicnl 
vigor  and  size,  to  make  the  pustules  and  heaps  of  t 
their  hacks,  and  the  cycle  of  existence   is  complete. 
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process,  which  I  have  often  witnessed,  is  the  only  blossom- 
ing of  the  fern.  It  may  grow  for  centuries  and  become  an 
arborescent  kind,  such  as  formerly  grew  in  the  Coal  periods, 
and  such  as  now  grow  in  the  Sandwich  Islands  and  at  the 
Isthmus  of  Darien,  but  no  other  blossom  or  flower  appears! 

The  dust  of  rare  and  valuable  ferns  collected  in  foreign 
countries,  and  kept  closely  sealed  in  phials  from  the  dryness 
or  moisture  of  the  outward  atmosphere,  and  from  freezing, 
has  been  transported  to  other  pai-ts  of  the  globe,  and  sown 
successfully  raising  living  plants  for  conservatories  and 
collections ;  those  from  the  tropics  being  sedulously  and 
carefully  cultivated  in  hot-houses,  kept  at  an  uniform  tem- 
perature the  year  round.  Any  one  who  may  have  become 
interested  in  this  matter,  may  put  it  to  the  test  by  pursuing 
the  plan  here  described,  collecting  the  ripe  dust  from  such 
species  of  ferns  as  may  be  within  reach. 

"That  ferns  are  very  beautiful,  highly  ornamental,  and 
consequently  attractive,  will  be  admitted,  but  the  utilitarian 
will  be  anxious  to  learn  what  are  their  uses  ?  Such  a  querist 
will  hardly  receive  a  satisfactory  answer  if  he  confines  the 
meaning  of  his  word  use  to  market  value  or  to  economic 
application.  It  is  true  that  the  materia  medica  derives 
small  additions  from  ferns  ;  a  kind  of  food,  in  extreme  cases, 
has  been  found  in  the  stems  of  a  very  few  species,  but  for 
clothing  or  shelter,  resin,  gum,  oil,  balsam,  starch,  dye- 
stuff,  or  any  other  product  of  the  vegetable  world  which  has 
its  use  and  its  market,  none  of  these  can  be  traced  to  ferns." 
(pp.  2,  3.) 

A  singular  looking  and  rather  pretty  little  fern,  is  the 
Adder's  Tongue  {Ophiogloss^im  vulgatum)^  which  has  an 
erect  stem  six  to  twelve  inches  high,  terminated  by  a  club- 
shaped  head,  which  is  a  modified  leaf,  or  frond,  and  which 
is  made  up  of  the  dust-cases  or  spores,  such  as  usually  grow 
on  the  back  of  the  frond.  Beside  this,  there  is  an  expanded 
frond  that  is  barren  and  devoid  of  spore-cases,  and  which 
looks  not  unlike  the  leaf  of  the  dog's-tooth  violet  when  half 
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L  he  oM  liot'htilUts  abroad  nttribntet]  to  tbn  Adilfr'i 
i.OD^uo  Fern  rare  virtues  of  healing,  and  even  tlio  )H>i»oiiitf 
reptiles  was  aupiTOscd  to  be  reiiioved  by  its  use.  THo  Addsf^ 
ongiio  is  a  native  of  tliis  country,  and  I  bax'c  mel  wiUi  U 
plentifully  at  Plymouth,  and  also  ut  Ilingham,  wb<>re  it  wu 
ittiiy  years  ago  found  by  Mr.  James  S.  Lewis  of  thai  town, 
and  sjKiringly,  tbcrc,  in  nnollier  sudion  uf  tbi!  ttnmv  Ijiwb, 
bv  myself.  Tbe  Moonwort  {Jiofri/chium  lunaria)  is  aiwtber 
nus  of  the  smaller  UritiBh  f(>rns,  its  spore-cases  beiiiji  m 
irranged  on  a  stalk  by  themselves  as  to  rceenible  n  btincb  of 
i;mpeB.  It  is  known  there  in  this  one  speeics,  but  in  Ibe 
United  Stales  ive  biive  as  many  as  tive,  four  Kpecies  besiOoi 
the  British,  and  several  varieties.  In  England  it  has  jMwrfd 
I  Ificnit  plant  to  cultivate,  but  I  am  assured  by  an  cmitivnl 
»uiateur  in  Ferns,  that  it  grows  readily  when  tninsplnntn] 
jpon  similar  grassy  land  as  that  from  which  it  was  taken. 
Onr  B.  Virginicum  is  a  truly  beautiful  Moonwort  and  ixib- 
non  in  rieh  woods;  and  onr  2i.  lunarioides  is  subjrrt  to 
nanj'  curious  variations.  Tbe  Moonwort  was  especially  i 
favorite  with  the  witebes,  and  Chaucer  speaks  of  it  as  ■ 
choiee  berb  with  alchemists.  Tlie  Osmund  Ferns  are  showy 
and  conspicuous,  abroad  represented  in  the  Royal  Fern  {0»- 
tnunda  regalis),  and  represented  liere  in  a  slightly  dilTereDt 
form,  gi'owing,  however,  in  similar  situations,  and  deser^'ing 
for  beauty,  grace,  and  bearing  its  regal  name ;  beside  this, 
we  have  two  others,  the  Cinnamon  Fern,  and  tbe  Interrupted 
leaved  Fern,  well  known  to  young  botanists  in  the  spring. 
The  Polypoda  are  ferns  with  elongated  fronds,  of  wbith  the 
common  Polypody  (fofi/podmm  vuJgare)  is  equally  a  British 
and  aNewEngbind  species.  It  is  tbe  pretty, evergreen,  small 
fern  which  grows  in  m.itted  tufts  and  beds,  in  tbe  crevices 
and  chinks  of  shaded  rocks,  and  is  readily  cultivated  on 
rock-work.  Al)road,  at  least  twenty  varieties  are  known,  of 
which  the  Saw-leaved  {P.  serraluvi)  is  the  oidy  one  I  hare 
noticed  growing  wild  here.  Five  other  species  are  givea, 
of  which  the  Oak-poljpody  (^P.  dryopleria)  and  tbe  Beech 
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Fern  (P.  phegopteris)  are  identical  with  ours.  The  Parsley 
Fern  {Allosoriis  crispus)  is  a  beautiful  and  "rather  a  local 
species,  being  found  chiefly  in  mountainous  localities  in  the 
north  of  England  and  Wales.  Even  there,  a  stranger  may 
wander  day  after  day  and  not  meet  with  a  plant  for  several 
days.  The  Parsley  Fern  is  a  very  desirable  plant  for  a  \yar- 
dian  case,  or  pot  culture.  It  requires  a  little  care  in  the  cul- 
tivation, or  it  is  apt  to  damp  off  from  too  much  moisture 
at  the  roots.  The  fronds  appear  in  May,  and  disappear 
with  the  early  frosts  of  autumn."  (pp.  52,  53.)  We  do  not 
have  this  pretty  fern,  but  it  is  represented  in  our  Allosorus 
acrostic/ioideSy  or  Rock-brake  of  Lake  Superior,  and  of  the 
northern  and  western  parts  of  North  America.  The  Jersey 
Fern  (Gf/mnogramma  leptophylla)  ^  found  only  in  the  island 
of  Jersey  as  British,  "is  a  little  unpretending  plant,  of  not 
more  than  two  or  three  inches  in  height,  and  is  not  well 
suited  to  the  Wardian  case,  growing  most  freely  in  the  stove- 
(or  hot)  house.  A  native  of  Southern  and  Middle  Europe, 
the  isles  of  the  Mediterranean  and  Northern  Africa,  it  has 
also  been  found  in  Mexico."  We  are  too  far  north  for  the 
Gymnogrammas,  known  as  the  Golden  and  Silver  Ferns,  and 
much  cultivated  for  the  beauty  which  a  white  or  yellow 
mealiness  on  the  back  of  the  fronds  gives  them.  "The 
Boss  Ferns,  or  as  they  are  sometimes  called,  Buckler  Ferns, 
include  some  of  the  commonest  and  best  known  of  British 
species.  Their  generally  accepted  botanical  name  is  Las- 
ti*eu.  Most  of  the  species  are  large  and  e«*isily  cultivated  in 
pots  or  in  the  open  air."  Three  of  these  have  once  divided 
fronds,  four  others  have  twice  divided  fronds,  and  one  be- 
sides has  thrice  divided  fronds.  Of  these  the  spiny  Boss 
Fern  is  represented  in  our  Shield  Fern  (Aspidiit^n  Rpinu- 
lofnim)  and  its  varieties,  and  the  genus  in  other  species  is 
quite  distinct.  The  British  Shield  Ferns,  in  the  Holly  Fern 
and  Prickly  Fern,  have  representatives  with  us,  and  there  is 
one  besides  which  we  do  not  possess,  and  also  another,  finer 
than  all,  the  Aipidium  acrostichoides,  common  and  beautiful, 


evergreen  all  the  year,  onsily  oiilliviiled.nnd  worthy  n  sojircb 
fur  it  ill  eluided  mvines  and  on  l>itshy  muist  hill-tiidiMF.     Tb» 

oft  Shield  Fern  is  European,  and  of  "this  vcrj-  sportive  f*eii 
ihere  are  no  fewer  than  sixty  varietieH,  tlie  handstmieet  of  a]l 
is  undoubtedly  the  A.  plumosum,  in  whit^h  the  fronds  wUI 
reaeb  nine  inches  in  width,  and  nearly  tbrea  tvet  in  U^i^b ;  H 
has  a  spreading,  pinme-like  habit,  but  is  iniforluiiately  a  gem 
which  is  'rare'  as  well  as  'ricli.'"  A  very  common  feiu,  bit 
one  of  much  delicacy,  fonnd  with  us  in  nioitt  ricbwoodit,  and 
which  in  the  autumn  turns  to  a  rich  yellow  and  fiulrs  inlo 
nearly  white  ;  sought  for  winter  boqnets  of  dried  leaves,  ni,fin 
iomo  uukoown  reason  called  abroad,  the  Lady  Fern,  nwl  bo* 

iiiically,  for  a  known  reason,  termed  Athyrium,  «n  Hcruanl 
of  a  marked  difTereuce  in  the  shape  of  the  little  scuIp,  nr  la- 
(f)(«/M/n ,  which  covers  the  spore  dnst  on  the  back  of  iIk  pretty 
fronds.  It  is  the  Asplenium  felix-femina  of  our  mnuuiUs, 
"nd  one  which  is  subject  to  great  variation,  having  been  con- 

idered,  in  one  comlition,  a  distinct  species.  It  is  caeily  cul* 
.ivated  and  mnch  esteemed  in  England,  where  it  run*  into  I 
many  more  varieticH  fhun  with  us,  or  so  Ix-cause  these  van-  ^ 
fltions  have  not  been  so  minutely  noticed  or  carefully  re- 
corded. Tliere  are  "sixty  or  seventy  recognized  varieties  of 
this  fern  which  are  in  cnltivation;  a  few  are  attractive.  The 
tasselled  is  one  of  the  greatest  favorites ;  the  most  singular  is 
known  by  the  name  of  I-'nzeUia,  in  which  the  fronds  are  not 
an  inch  in  width,  with  kidney-shaped  leaflets  divided  into 
t«o  parts,  which  overlap  each  other  and  arc  toothed  at  the 
edges ;  these  are  attached  to  each  side  of  the  leaf-stalk." 
Some  pretty  lines  on  this  fern  run  to  this  measure  : 


oodlnrki  learn. 


A*  Ifae  ptuniy  creslg  of  emeraJd  piUe, 
ThM  wnvBB  ID  the  wind,  or  slgbs  in  the  gile 

OrtheLnily  Fern,  nhea  the  BUDbeoms  tarn, 
To  gold  her  delicate  balr." 
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The  Splecuworts  are  all  delicate  and  some  are  pretty  little 
feiiis,  so-called  on  account  of  some  supposed  efficacy  in  the 
diseases  of  the  spleen.  They  are  technically  called  A^len- 
iuMy  and  although  seven  of  the  British  species  are  unknown 
to  our  flora,  yet  we  have  two  that  are  identical,  and  seven 
besides  which  are  not  British.  The  Wall-rue  (^A.  ruta-mu- 
raria)  may  be  found  in  our  limestone  clifts,  at  Burlington, 
Vermont,  and  Trenton  Falls,  N.  Y.,  and  quite  as  pretty  as 
in  North  Wales.  The  common  Wall  Spleen woi-t  (^.  tricho- 
manes)  is  common  about  Salem  under  the  shaded  rocks  of 
the  Great  Pasture,  and  known  by  its  shining  black  leaf- 
stalks and  simply  pinnate  oval  leaflets.  In  England  where  it 
is  plentiful,  it  is  sometimes  called  the  Maidenhair  Spleen- 
wort,  a  "not  uncommon  species  being  widely  distributed 
over  the  British  isles,  but  amongst  rocks,  old  stone-walls 
and  ruins  it  is  most  abundant.  The  walls  of  loose  stones 
piled  on  each  other,  which  skirt  the  roads  in  North  Wales, 
are  often  green  for  miles  with  tufts  of  this  fern."  There  are 
nine  or  ten  varieties  in  cultivation,  the  most  delicate  being 
the  A.  incisum^  the  leaflets  deeply  cut,  "each  of  which  is 
like  a  fan  of  spreading,  long,  narrow  lobes."  In  Scotland 
this  fern  had  once  some  repute  as  a  medicine  for  coughs  and 
colds.  For  the  British  Sea  Spleenwort,  Rock  Spleen  wort, 
Bristly  Spleenwort,  Black  Spleenwort,  we  must  content  our- 
selves with  the  New  England  and  Western  Pinnatifid,  Ebony- 
stemmed  in  two  species,  the  Mountain,  the  Narrow-leaved 
and  the  Thelyptcris-like  Spleenworts,  which  will  reward  the 
seeker,  if  .haply  he  may  find  them  all,  and  of  some  he  can- 
not fail.  But  of  the  Hart's-tongue  Fern,  "found  everywhere, 
on  hedge  banks,  old  walls,  on  the  sides  of  wells,  and  in  a  va- 
riety of  situations,  accommodating  itself  to  the  various  con- 
ditions in  which  it  is  placed  ;  easily  grown  and  indispensable 
both  to  the  out-door  fernery  and  the  greenhouse,  small  plants 
growing  with  effect  in  a  closed  case ;"  the  Hart's-tongue,  I 
am  fain  to  acknowledge  is  a  very  rare  American  fern,  and 
oftener  to  be  seen  in  greenhouses  than  in  its  native  haunts. 


was  discovered  hy  Piirsh  among  loose  rocks  near  Oiion* 
flgn  ill  Western  New  York,  more  tliaii  fifty  years  agti ;  and 
iig  unknown  until  lately  found  under  tliv  lioiestunt.-  Hiflanf 
litteningo  l-'alls,  in  Pnreb's  locality,  and  cl»ewhorc  as  in 
inada  West.  It  is  a  very  intereeting  fern,  the  frond  lieing 
KO  the  blade  of  &  knife,  nuricled  or  lieart-shajjed  at  biue, 
;  s]jore-dc)ta  In  pamllcl  lines  on  vavh  6\<1>;  tbv  midrib, 
[^minding  you  of  the  Sculupendni,  or  Centipcdi;,  and  is  vauWy 
iiltivated  and  grows  i-eadily  from  spores,  as  I  can  testify  by 
ictnal  esporiuicut. 

Thus  esteemed  and  common  in  Great  Britain,  under  cul- 
ivation,  it  has  originated  a  good  many  vuricties,  suck  k»  tlw 
■isp-fronded,  the  Crested,  the  Forked,  the  Proliferous,  the 
undive-leaved,  the  Kugged,  the   Broad-branched,  the   Kii^ 
uey-sbnped,   and   others   with   minute   diflerenees.     Tliosr-, 
lowever,  who  prefer  "nature  unadorned"  had  better  turn  tu 
liman'a  Journal,  for  May  antl  September,  ISOtJ,  and  see 
icro  a  full  account  of  the  American  HartVtongne,  ideutiml, 
aough  it  be,  with  the  British,  Scolopendiitna  vul'jare,  found 
elsewhere,  and  also  flourishing  in  the  Azores  with  other  in- 
teresting speeioe  of  those  islands. 

The  Scale  Fern  (C'elerack  officinarum)  "sometimes  calk-d 
Eusty-back,  because  the  whole  under  surface  of  the  fronds 
are  of  a  rustj-browu  color,  from  the  numerous  brown  scales 
which  cover  them,"  is  a  very  nice  affair,  and  though  "widely 
distributed,"  fails  us  with  its  presence  here.  We  must  i>e  con- 
tent with  many  species  which  fail  our  British  friends,  who, 
so  far  as  the  Ceterach,  with  its  ambiguous  oriental  name  is 
concerned,  is  belter  off  than  we;  but  in  their  Hard  Fern 
(^Bledtnum)  we  have  a  Southern  species  which  will  answer 
our  purpose  as  well  as  their  own ;  and  then  the  Ji.  spicant 
of  Europe  and  England,  has  twenty  or  more  varieties,  which 
must  bo  interesting  to  the  amateur  pteridologi:*!  or  fern 
lover.  The  Brsicken  (Plerts  aguilina)  is  a  noble  fern,  only 
too  common  with  us,  who  have  no  wild  game  and  deer  to  seek 
a  covert  among  it.     The  stem  cut  aci-oss  exhibits  the  outline 
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of  a  double-headed  eagle,  as  some  imagine,  whence  its  name, 
from  aquilay  oi;  Eagle  Fern,  an  Austrian  eohceit,  perhaps.  Its 
ashes  are  used  by  soap  boilers  and  glass  manufacturers.  A 
fine  i^ative  variety  of  this  is  the  caudata  of  the  Southern  United 
States,  with  the  segments,  and  especially  the  terminal  ones, 
elongated ;  and  two  others  beside  are  Southern.  Thus  there 
ai'e  three  North  American  "bmckens,"  and  a  variety  in  all 
three,  to  set  against  the  British  one.  And  as  to  our  beautiful 
Maidenhair  (Adiantwm pedatujn) ,  which  grows  in  the  rocky 
ravines  of  Danvcrs,  Salem,  and  its  vicinity,  we  are  told  that 
it  is  "more  hardy  than  the  British,  succeeding  either  in  the 
open  air  or  in  a  greenhouse,"  but  I  can  aver  that  the  A. 
CapilluS'  Veneris  of  England  is  a  lovely  fern,  and  a  choice 
companion  for  its  American  sister. 

The  Bladder  Ferns  (Ct/stqpteris)  appear  in  three  species 
in  the  British  flora,  and  in  two  in  ours ;  elegant  ferns  and 
easy  of  cultivation;  one,  the  fragile  Bladder  Fern,  creeping 
out  of  limestone  and  granite  crevices  alike,  and  from  the  in- 
terstices of  old  walls ;  and  a  bulb-bearing  one  furnished  with 
the  most  cunning  little  green  balls  on  the  pinnae.  I  have 
them  both  in  cultivation,  the  former  British  too,  but  the 
Royal  and  the  Mountain  Bladder  Ferns  are  not  represented 
here ;  the  latter  is  exceedingly  pretty.  The  Woodsias  are 
two,  one  identical  with  our  own,  the  W.  Jlveiisis,  a  hairy 
little  fern,  which  grows  in  Avoolly  tufts,  so  patient  of  snnnner 
droughts  on  our  sunburnt  rocks.  And  against  the  Alpine 
Woodsia  we  must  set  three  that  are  North  American.  The 
British  Filmy  Fern  (^llymenophyllum)  ;  was  there  ever  any- 
thing more  delicate  "on  rocks  which  are  continually  moist 
or  subject  to  the  spray  of  water-falls,  and  not  uncommon 
in  rocky  mountainous  districts?"  but  it  is  principally  rep- 
resented  in  tropical  rcirions  in  many  species ;  in  England 
in  two,  while  another  British  Fern  closely  related  to  Tricho- 
manes  radiains,  "on  dripping  rocks  beneath  the  spray  of 
water-falls,  and  confined  to  Ireland,"  is  found  in  Alabama 
and  Tennessee,  with  another  and  tiny  species,  its  minute  and 
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idcr  ironds  epiiQklcd  with  (tpi*Hy,  whioh  was  discoTcred  hj 

era,  m  Alabama,  siml  (lediciitL'il  to  him  iis  T.  Peteraii;  d^ 

irring  aleo  in  mosacs  seut  from  IV-iisacoIii,  Floridn. 

Having  thus  cursorily  glnnced  at  the  British  tyiMM  trf  tlu 

!rn  geiioi-a,  and   compared   tlifi   si«;fiea  with  our  own,  we 

"ave  to  the  amateur  cultivator,  to  fmd  in  our  l>('tani<ii)  trit 

loks  and   manuals,  many   North   Amerit-an   ferns    liMiik-, 

worthy  attention  and  exclusively  native   Iwn,     Tba(   they 

ave,  however,  received  utK^ution  abroad,  will  be  miiuifed 

■  examining  the  liat  of  "Exotic  Fcm«"  appended  (o  tht 

a  work  we  have  had  under  conaidcralion.     In  our  CKtnb- 

!  Fern,  Aueimia,  Nepbrolopitt,  Onoclca,  Walking-lMf  nr 

lOiptosorus,    Chciluntbca,    Pcllea,    Vittaria,    and    svrcnl 

rulypodtnms.  with  the  golden   rbizouicd   Arrustichtim,  ud 

he  majnatic  Oetrich  Fern,  beauty,  el^gauoo,  grace  aud  uot- 

■  will  lie  found. 


THE    FAUNA    OF    MONTANA    TERRITORY. 

BY  J.  O.  COOrEB,  M.  o. 

The  following  notes  refer  to  animals  collected  or  st-en  in 
the  Rocky  ^lountaius,  between  Fort  Benton,  Fort  Colville, 
and  Fort  Vancouver,  Washington  Territory,  July  lat  to  Xo- 
vember  1st,  1860. 

I.    MAMMALS. 

Bat  (  Vesper/ilio,  species?  No.  (J8  in  alcohol).  I  found  this 
Bat  under  the  bark  of  a  dead  tree  in  Hell  Gate  valley,  over 
4,500  feet  above  the  sea.  It  had  been  Hying  about  a  little  in 
the  bright  sunlight  au  hour  before  it  set,  but  returned  to  this 
slicltcr  as  if  dazzled,  though  it  could  sec  plainly  enough 
where  to  find  a  dark  place,  I  saw  no  other  during  the  jour- 
ney that  I  can  now  recollect. 

Shrews  {Sorex,  Blartna,  etc.),    I    mention   these   here, 
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merely  to  remark  that  at  the  western  base  of  the  Coeur 
d'Alene  Mountains,  I  saw  two  shrews  in  one  day  running 
swiftly  over  some  of  the  gigantic  prostrate  logs  of  arborvitce. 
The  day  was  dark  and  damp,  as  is  said  to  be  the  common 
climate  of  that  region,  and  this  being  the  only  occasion  when 
I  saw  any  of  these  animals,  during  the  journey,  they  had 
probably  been  enticed  out  by  the  weather.  The  locality  is 
remarkable  for  these  animals,  being  about  4500  feet  above 
the  sea. 

Gray  Wolf  (Cams  occidentalis) .  The  Gray  Wolf  was 
rarely  heard  or  seen. 

Coyote  (  Canis  latrans  Say) .  The  Coyote  was  more  com- 
mon, but  none  were  killed. 

Otter  (Zw^ra  Canadensis).  Signs  were  observed;  en- 
tirely a  cross  of  this  or  L.  Califomicay  or  both,  as  they  are 
probably  identical. 

Badger  ( Taxidea  Americana) .  Burrows  seen  everywhere. 

Grizzly  Bear  (  Ursus  horribilis).  None  were  seen  by  the 
party  west  of  Fort  Benton,  though  some  below,  and  the 
Falls  of  the  Missouri  is  mentioned,  by  Lewis  and  Clarke,  as 
a  gi'eat  resort  of  this  animal.  But  few  tracks  were  seen, 
consequently  we  may  suppose  it  to  be  rare  in  the  northern 
mountains,  which  arc  almost  everywhere  densely  timbered ; 
and  it  seems  equally  scarce  in  the  Great  Plain  of  the  Colum- 
bia, north  of  latitude  46^,  which  is  hemmed  in  on  three  sides 
by  wooded  mountains.  Some,  however,  are  doubtless  found 
on  the  eastern  range  of  the  Rocky  Mountains. 

Black  Bear  (  Ursus  Americanus) .  Some  bear-meat,  ob- 
tained at  "Hell  Gate,"  was  of  this  species,  which  is  said  by 
the  residents  there  to  be  very  common,  and  I  frequently 
saw  its  tracks  in  the  thick  woods,  which  seem  to  be  avoided 
by  the  Grizzly  Bear. 

Richardson's  Squirrel  (Sciurus  liichardsonii) .  I  saw 
no  true  Squirrel  in  the  eastern  Rocky  Mountains,  though 
pines  were  abundant  enough  to  supply  them  food,  but  from 
the  vicinity  of  Hell  Gate,  westward,  even  to  the  summit  of 
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r  J'Ak-mi  Pass,  SjlOO  feet  nbove  llic  *en,  this  aquir* 
abotii  dctl.     It   seemed   to   fucd  on  tbc  8ev<li>  of  vrcrj 

,Qniferou:i  trea  without  prufurciice  for  aiiy  oiie,  autl  uIitjiiDiNl 

h«  seeds  l)y  dropping  down  the  cones,  fi-om  near  tbc  ti*« 
tups,  to  tho  groiiud,  wliei'o  it  could  open  theui  at  Icifturc, 
usually  silting  on  a  log  or  low  branch  to  do  tliU,  afUt 
having  bitten  off  a  iiumlwr  of  cones.  I  ohtn'mod  tbu  liMt 
spcciincuu  of  cones  of  Abivs  amabili»  by  the  uid  of  Uiv  ^qnir- 
rele,  who  frequently  cunie  down  when  Uioy  mw  mo  looking 

bout  the  ti-ee,  and  scolded  with  tbc  same  fearlvsaness  sbova 
by  the  Chickaree  {S.  Hudsoniv^)  and  the  more  wcrtem  S. 
Douglassii.  Indeed  this  animal  exactly  resouibles  the  lidter 
in  habits,  cries,  and  gonerul  ap]M;arancc,  both  differing  vety 
little  from  the  Chickaree  in  these  respects.     In  the  cool  Wi- 

'latc  of    these  northern  forests,  they  seem  rarely  tu   biiikl 
rniincr  utsts  like  the  Atlaulit;  species,  though   such  ac«t« 
ai'e  aoraotimcs  seen  in  the  linuichcs. 

In  the  Rocky  Mountains  I  found  no  nnts  except  those  of 
the  pine,  even  hazel-nuts  Iteing  absent  south  of  Fort  GA- 
ville,  and  acorns  east  of  the  Coluoibia. 

AIissouRi  CmvmvsK.  (Tamias  quadrivitlatus).  This  little 
Chipmunk  I  saw  in  the  bare  rocky  bills  of  the  Mauvaise  Ter- 
ritory, fifty  miles  west  of  Fort  Union,  Nebraska,  and  tbougii 
I  siiw  none  near  Fort  Benton,  I  doubt  not  but  they  inhabit 
every  rocky  locality  from  Fort  Union,  west,  as  I  founJ 
them  again  as  soon  as  we  reached  the  foot  of  the  lioiky 
MountJiius,  and  thenceforward  not  a  day  passed  without  my 
seeing  many  of  tbcm,  until  I  gut  fairly  out  of  sight  of  trees 
on  the  Great  Plain  of  the  Columbia.  I  can  confirm  the  re- 
mark made  by  me  in  1853,  as  to  the  Chipmunks  seen  in 
the  Yakima  valley  being  of  this  species,  from  their  color, 
habits,  and  want  of  the  shrill  alarm-cry  of  the  T.  Toictwenilu 
(like  that  of  T.  strialus  also).  But  the  specimens  fouiid 
on  the  plains  and  in  the  forest  differ  so  much  in  color  and 
habita,  that  had  I  not  seen  many  intermediate  shades,  I 
should  certainly  consider  them  distinct  species ;   and  as  I 
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have  never  seen  them  quite  beyond  the  range  of  coniferous 
trees,  I  suppose  that  the  smaller,  gray  or  faded,  variety  in- 
habiting the  extreme  edge  of  the  woods,  owes  its  distinction 
to  the  influence  of  more  sunlight  and  heat,  combined  with 
inferior  food.  It  is  like  the  half-starved  population  of  an 
over-crowded  region,  barely  subsisting  on  what  can  be  picked 
up  on  the  border  of  the  desert ;  for,  though  other  rodents 
thrive  on  the  grass,  seeds,  etc.,  of  the  plains,  the  Chipmunks 
evidently  require  nuts.  I  have  seen  them  ascend  pines  one 
hundred  and  fifty  feet,  where  they  extract  the  seeds  from  the 
cones  and  carry  them  off  in  their  cheeks,  instead  of  cutting 
off  the  cones  like  the  true  scpiirrels. 

Variations  in  color,  connected  with  exposure  to  the  sun 
and  heat,  are  noticed  also  in  T,  Towiisendii  and  T.  striatus^ 
as  well  as  in  other  animals,  so  that  much  allowance  must  be 
made  for  such  influences  in  the  determination  of  species. 
The  variety  found  by  me  in  1803,  at  the  Clickatat  Pass, 
Cascade  Mountains,  4,500  feet  above  the  sea,  and  at  first 
named  T.  Cooper ii  by  Professor  Baird,  is  so  nearly  inter- 
mediate between  the  form  found  on  the  west  (2'.  Toicnsendii) 
and  that  east  of  those  mountiiins  (T.  quadriviUatus),  as  to 
suggest  a  doubt  of  their  distinctness,  and  at  least  a  suspicion 
of  a  hybrid  race.     (P.  R.  R.  Mammals,  VIII,  302.) 

Richardson's  Spermopiule  (Spermophilus  Itlchardsoni)? 
On  the  bare  plains  between  Fort  Benton  and  Sun  river,  I 
saw  a  few  specimens  of  what  I  supposed  to  be  this  animal, 
and  its  bun^ows  were  numerous  in  a  few  spots  where  the  soil 
was  rich,  soft,  and  rather  moist.  Like  other  species  in 
Indian  countries,  it  was  so  very  shy  that  I  did  not  succeed 
in  killing  one,  but  one  seen  quite  near,  when  I  had  no  gun, 
agreed  in  size,  color,  ears,  etc.,  with  the  description  of  the 
above  species,  originally  found  north  of  Fort  Benton. 

As  every  species  of  this  numerous  genus  I  have  met  with 
(eight  in  all)  has  ditlerent  ha])its,  even  in  its  mode  of  burrow- 
ing, I  may  remark  that  tiiis  species  prefers  soft  ground,  car- 
ries out  little  earth  to  the  surface,  and  has  several  entrances 
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ne  s;cther,  with  galleries  comtiniuJcating  at  a  ali^t  d«{ilfa. 
I  saw  no  signs  of  its  burrows  iu  the  hardor  soil  wliicfa  pr^ 
vails  on  most  of  the  pliiins. 

BuuROWTNG  Sqvirrei^  (^iSpermophtlus  tjrammurus?).  Tbt 
"BiUTOwiag  Squirrt'l"  of  Lowis  and  Claiko.  which  hu  m 
much  puzzled  l>oth  field  iind  closet  naturalists  (-vcr  •ioot 
their  time,  was  uudoubtedly,  I  think,  fouiidi'd  on  at  kM 
two  distinct  animals.  Their  description  of  the  fn-rh  itjiwi- 
meu  agrees  precisely  with  that  given  by  l>r.  Suokl^-y,  of 
Arctomys  flavivenler  (from  a  receut  speelmeii  also),  i>xcv|tt- 
ing  the  length  of  tail,  which  in  the  former  may  \\n,\e  hen 
mutilated,  or  the  length  misi>rinted ;  otherwiiu',  the  wndk 
may  be  paraphrased  almost  word  for  word.  Hut  Ihti-ir  iJ*- 
scrtptioTi  of  the  hiibits  of  the  squirrel  iiidiciit^'.s  quito  wiolkr 
sninial.  ivhose  burrows  now  exist  as  abundantly  as  in  tbisr 
time,  throughout  the  prairies  and  more  open  pin©  woodi, 
from  near  the  summit  of  Mullan's  Pass  to  Fort  C'okilb, 
avoiding  ouly  the  dense  forests,  and  doubtless  passing  mmd 
the  Cteur  d'Aleiio  Ridge,  by  way  of  Clarke's  Fork  aud  Mt  J 
tributuiy  valleys.  " 

As  so  well  described  by  them,  the  burrows  occur  in  tiU 
lages  like  the  Prairie-dogs,  but  with  several  smaller  en- 
trances around  a  central  mound  of  excavated  earth,  the  holw 
large  enough  to  admit  any  of  the  largest  Sperniopfailes. 
Though  abundant,  the  squirrels  arc  so  very  shy  that  I  eaw 
only  four  or  five,  and  if  I  killed  any  they  got  too  far  down  in 
their  burrows  to  be  got  out,  as  all  I  shot  at  were  sitting  at 
the  mouth,  and  like  all  these  burrowers,  their  last  kick  is  >n 
effort  to  get  downward.  In  this  shyness  they  differ  wholly 
from  the  Prairie-dog,  and  indeed  have  far  more  the  habits 
of  a  Spcrmophile.  As  well  as  I  could  see,  they  had  the  size, 
proportions,  and  color  of  the  si>ecies  mentioned  (ginmmurus), 
which,  according  to  a  specimen  label,  was  found  by  Town- 
send  on  the  Columbia  river  (Baird's  Gen.  Rep.  Mammals, 
p.  310).  Those  I  saw  were  silent  and  watchful,  seeming 
rarely  to  go  far  from  home,  and  thus  differing  much  from  S. 
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Dauglassti  and  Seecheyi,  both  of  them  closely  allied  to  it, 
but  which  are,  on  the  contrary,  very  fearless  of  man,  diurnal 
in  habits,  and  often  wander  considerably.  As  before  remarked 
(under  S.  Richardsonii?)  ^  all  these  animals  are  wildest  in 
the  Indian  country,  though  much  hunted  by  whites  where 
they  abound.  Our  guide,  Mr.  Sohon,  tried  to  get  specimens 
for  me  through  the  Indians,  but  they  said  it  was  a  very  hard 
animal  to  catch,  and  my  experience  of  trials  with  traps, 
strychnine,  etc.,  confirms  their  opinion. 

The  last  burrows  I  saw  of  this  animal  were  within  fifty 
miles  south  of  the  Spokan  river.  Lewis  and  Clarke,  in 
speaking  of  their  villages  occurring  on  all  the  prairies,  may 
have  confounded  the  burrows  of  other  animals  with  this  (as 
8.  Douglassii  near  the  Dalles),  and  certainly  it  is  not  found 
west  of  the  Cascade  Mountains,  where  they  probably  got  the 
specimen  of  Arctomys  (  ?)  they  describe,  as  they  collected  most 
during  their  winter  residence  at  the  mouth  of  the  Columbia. 

Prairie-dog  (  Of/nomj/s  Ludovicianus. ) .  The  last  Prairie- 
dog  village  occurred  on  the  plain  between  Sun  and  Dearborn 
rivers,  none  inhabiting  the  hills  we  then  encountered,  so  that 
I  very  much  doubt  their  occurrence  in  Washington  Territory, 
where  the  "Burrowing  Squirrels"  take  their  place. 

Yellow-footed  Marmot  {Arctomys  flaviventer)  ?  Very 
near  the  dividing  ridge  of  the  Rocky  Mountains,  on  the 
east  side,  I  saw  an  animal,  undoubtedly  a  "Woodchuck," 
which  got  into  its  burrow  before  I  could  shoot.  Its  low 
broad  back,  and  short  flat  tall,  were  very  plainly  visible,  and 
its  color  seemed  to  be  dark  brown.  The  burrows  often  taken 
for  those  of  the  Badger  may  be  sometimes  this  animal's,  as 
its  size  and  mode  of  digging  are  similar.  A  specimen  of 
this  species,  preserved  by  Colonel  Vaughan,  at  Fort  Benton, 
was  caught  in  the  Rocky  Mountains,  thus  indicating  that  the 
one  I  saw  was  probably  the  same. 

Beaver  (  Castor  Canadensis) .  Beavers  were  seen  almost 
every  day,  from  the  steamboat,  while  ascending  the  Missouri 
river,  and  were  remarkably  fearless  for  an  animal  usually  so 
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,  SO  times  sittjug  on  the  biiuk  until  tho  boat  got  within  ■ 
"hundre  -ardsof  theni.  Thoir  burrows, made  intbo  Imnknw 
the  meiui  water  level,  were,  when  inhabited,  eoncealed  bi' n 
lurgo  pilo  of  braiK'Iies,  vrhicli  would  have  sounied  lui  Kixidou- 
tal  drift  to  a  uisiml  observer,  but  if  closely  i^xamiaed.  diiiwn] 
dcsi^  in  their  arrangement,  the  out  eudti  nil  lying  abotti 
water  in  one  direction,  and  the  others  seeming  fixed  tielo* 
by  simd  or  elay  piled  on  lliem. 

Near  the  source  of  the  LiHIo  Blackfoot  river  were  mxaj 
ponds  formed  by  beaver-dams,  and  I  have  everTfTchere  viy 
■A  that  these  are  constructed  in  shallow  w«ter,  pmhalily 
lo  deepen  it.  none  bohig  required  in  larger  etreams  wiih 
banks  suitable  for  hurrowiug  in.  Beavers  socm  rarely  to 
build  houses  in  Washiugton  Territory,  as  they  do  in  cnldtr 
climates. 

Prairie  jIIouse  {Hexperomys  Sonorienata).  Hiis  widdy 
spread  Mouse  is  common  at  Fort  Benton,  and  was  nUo  taken 
at  St.  Mary's  valley,  W.ishington  Territory,  in  1853,  by  Dr. 
Suckloy.  Like  //.  Oambdii,  and  some  othei-e,  it  lives  ia 
holes  burrowed  in  tlie  open  prairie,  far  from  tive  i>r  biMti. 
while  H.  leucopus  and  NuUallii  never  seem  to  leave  tbe 
woods.  Has  not  this  difference  in  locality  caused  variatiou 
in  color,  etc.,  which  have  led  to  incorrect  specific  distinction? 
(See  Tamias). 

Rocky  Moustais  Wood-Rat  {Keoloma  cinerea).  On 
the  banks  of  the  Missouri,  above  Fort  Union,  were  frequently 
seen  lai^e  nests  built  in  the  low  forks  of  willows  and  fiop- 
lars,  some  of  them  large  enough  to  form  a  good  load  for  a 
handcart;  probably  me.isuring  four  feet  through,  aud  in  form 
more  or  less  spherical.  They  were  composed  of  twigs,  about 
half  an  inch  thick  and  a  foot  long,  dry,  and  densely  inter- 
woven. The  soldiers  and  others  called  them  "  Eagle's  nests," 
but  finding  them  without  any  cavity,  and  much  like  the  nests 
of  I^eotoma  fuscipes  of  California  in  structure  (except  thit 
that  species  usu.illy  build  on  the  ground),  I  decided  that  they 
were  built  by  the  species  here  mentioned.    Dr.  Haydeu  found 
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it  inhabiting  the  hollow  trees  on  the  Yellowstone,  and  it  may 
build  these  summer-houses  in  the  branches  to  avoid  the  flood 
which  occurs  at  the  breaking  up  of  the  ice  in  spring,  the 
water  being  dammed  up  in  this  part  of  the  river  so  as  to 
raise  it  several  feet  above  its  banks,  and  much  higher  than-in 
the  summer  rise.  From  the  east  base  of  the  Rocky  Moun- 
tains, entirely  across,  I  found  signs  of  this  animal,  usually  a 
pile  of  cactus  or  other  thorny  stems,  protecting  its  holes 
among  the  rocks,  and  further  west,  largo  piles  of  twigs  for 
the  same  purpose.  I  saw  no  signs  of  it,  however,  in  the  Coeur 
d'Alene  Riuige  or  on  the  Columl)ia  Plains,  so  that  it  seems 
widely  separated,  locally  as  well  as  physically,  and  in  habits, 
from  its  nearest  relative  the  N.  occidentalism  or  bushy-tailed 
Bat,  west  of  the  Cascade  Range.  I  did  not  succeed  in  trap- 
ping, shooting,  or  poisoning  a  specimen. 

Plain  Mouse  (Arvicola paupennma,  nov. sp.* ?  No.  12G). 
Great  Plain  of  Columbia,  near  Snake  river,  Oct.  9,  1860. 
If  mature,  this  specimen  is  cei'tainly  distinct  from  any  of 
the  many  other  species  described  by  Baird  and  others.  I 
found  it  common  on  the  Great  Columbian  Plain,  after  getting 
quite  out  of  sight  of  trees,  and  where  the  ground  is  covered 
uniformly  with  a  coat  of  short  scattered  grass.  Its  burrows 
were  the  only  ones  obseiTcd  there,  and  by  looking  a  few 
yards  ahead,  while  my  horse  walked  quietly  along,  I  could 
see  many  of  the  little  inhabitants  sunning  themselves  during 
the  noonday  heat,  or  running  swiftly  from  hole  to  hole.  The 
only  one  I  could  get  was  caught  in  a  rut  of  the  road,  which 
was  too  deep  for  it  to  climb  out  of,  though  only  about  three 
inches. 

It  wjis  even  more  abundant  on  the  grassy  rolling  hills  be- 
tween Snake  and  Walla  Walla  rivers,  and  all  I  saw  seemed 
to  be  of  about  the  same  size  as  this  specimen.  Scarcely  any 
other  animal  was  to  be  seen  where  this  lived,  and  water  was 
not   to  be  found  for  distances  of  twenty  miles,  so  that  in 

*  Dimensions:  head,  I  inch;  body,  3.87;  tail,  vert.,  0.75;  hairs,  1.00:  fore-arm,  0.87; 
hind  foot,  0.62 ;  ear,  0.25X038. 
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mmer  its  powers  of  enduring  thirst  Ria§t  be  grcnt,  anleM 

it  gfts  eiioiigli  dew  on  the  gniss  to  supply  its  wnntR. 

Pkairik  Hare  (Lepus  ToK-rinendii).  This  han;  is  wiramon'. 
cnst  of  the  Kocky  Mountains,  mid  wns  sceii  on  Hetrr  L(N)gi 
lud  other  high  pluccs  west  of  their  siimniit,  but  as  in  1853  I 

bund  none  on  the  Coliimbtun  Pluin,  though  the  cllmntc  and 
vegotiitiun  socnis  well  adapted  for  them.  Their  outnben 
8ecm  never  to  have  increiised  much  north  of  the  Columlita 
and  Snake  rivers  sinee  the  epidemic  (Biniill-pux?)  il^tru}'e4t 
them  several  years  since,  but  sonth  of  those  rivers  tbcry  )»• 
L-omu  common.  It  is  a  question  nhether  an  epidemic  rcall/i 
made  them  scarce  northward,  or  whether  the  prevulcncv'  rf ' 
uncommon  deep  snow  did  not  enable  the  Indiaue  to  kitt  tmm 
L>f  them,  as  with  deer  and  antelopes. 

Sage  IIaue  {L^us  arlenima).  This  small  species  fa 
more  mre  near  Fort  Benton,  and  I  did  not  see  it  west  of  tlw 

lountains,  except  among  the  Artemisia  bushes  at  Old  Fott 
lla  Walia,  Townsend's  original  loadity.      Xear  Fort  Lav 

mic  it  fi-oqueuts,  chiefly,  the  rocky  places  where  it  can  bi4e 
111  holi's,  not  trusting  to  its  speed  on  the  open  plains,  liki-  L. 
Townsendii,  and  is  therefore  very  mre,  if  found  at  all,  on  the 
bare  plains.  The  eastern  L.  sylvaticus,  so  similar  to  it  as  to 
be  scarcely  distinguishable,  seems  to  extend  its  range  alon^ 
the  Missouri  and  Platte  rivers.  The  difference  in  color,  which 
is  the  chief  distinction,  is  analogous  to  that  seen  in  the  two 
varieties  of  Tamias,cte.,  Inluibi ting  the  woods  and  the  plains. 
Caribou,  or  Woodland  Reindeer  (/?an^i/er  Caribou)} 
About  twenty-Jive  miles  above  the  llittenoot  ferry,  in  cross- 
ing a  high  hill  near  the  river,  1  noticed  by  the  roadside  a  pair 
of  decayed  and  broken  horns,  which  looked  like  those  of  the 
Woodland  Reindeer,  before  reported  to  inhabit  the  Northern 
Rocky  Mountains,  and  from  which  a  district  of  British  Co- 
lumbia has  been  named  Caribou.  These  horns  were  more 
slender  and  elongated  than  tliat  represented  by  Baird  (Mam- 
mals, p.  634),  but  ho  remarks  that  scarcely  any  two  pairi 
are  alike. 
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American  Antelope  (Antilocapra  Americana) »  Very 
abundant  along  the  upper  Missouri,  and  to  the  Rocky  Moun- 
tains. Some  were  also  seen  west  of  the  summit  in  Deer  Lodge 
Prairie,  and  probably  frequent  all  the  larger  plains  as  for  as 
the  Bitterroot  Mountains.  West  of  these,  however,  it  seems 
to  be  very  rare.  In  Washington  Territory,  though,  I  was 
informed  by  Capt.  Fraser,  U.  S.  A.,  that  an  old  hunter,  liv- 
ing at  Spokan  river  (Antoine  Plante?),  once  got  lost  in  the 
Great  Plain,  towards  the  most  westerly  bend  of  the  Colum- 
bia, a  region  uninhabited,  and  almost  unknown  to  the  Indians  ; 
that  he  there  saw  large  herds  of  Antelopes.  Also,  that  they 
were  formerly  abundant  on  this  plain,  but  that  during  a 
very  deep  snow,  some  years  since,  the  Indians  slaughtered 
hundreds  of  them  (as  before  reported  of  the  deer),  since 
which  time  they  have  been  scarce.  This  is  quite  likely  since 
snow  is  sometimes  quite  deep  on  portions  of  these  plains, 
and  since  the  introduction  of  fire-arms  the  Indians  have  killed 
more  game.  There  seems  to  be  some  foundation  for  the  be- 
lief that  the  horns  of  these  Antelopes  are  deciduous,  from  the 
fact  that  some  which  I  have  seen  had  the  terminal  and  outer 
layers  of  horn  peeling  off  like  a  sheath,  but  this  may  not  be 
a  constant  occurrence, 

KocKY  Mountain  Goat  (Aploceras  montanus).  The 
Rocky  Mountain  Goat  is  almost  unknown  to  the  traders  at 
Fort  Benton,  but  Mr.  Dawson  told  me  that  skins  were  now 
and  then  brought  in  there,  coming  from  the  Bitterroot  Moun- 
tains, near  the  sources  of  the  Kookooskee,  ouc  of  the  loftiest 
portions  of  the  central  chains,  and  from  which  rivers  flow  in 
all  directions.  The  summits  there  are  above  the  line  of  per- 
petual snow,  and  just  below  this  is  a  zone  of  grassy  country 
inhabited  by  these  animals,  while  still  lower  the  densest  for- 
ests prevail,  totally  unsuited  for  them,  and  extending  more 
than  5,100  feet  above  the  sea,  the  height  of  the  Coeur  d'Aleiie 
Pass.  This  animal  is  quite  unknown  to  hunters  who  have 
spent  their  lives  in  the  mountains  south  of  latitude  42°, 
though  its  almost  inaccessible  resorts  are  so  little  visited, 
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em,  that  it  may  exist  tlicro.    Mnj,  H.'iner,CS.A., 

I     mt  the  Indians  near  Wpnatt'iiy  river,  in  tlio  Gw- 

- — 1  iit^ins,  cateii   them  in  the  deep  snow  by  ru»falDg 

11  them  from  fthovc,  mi  snow-shoes.   As  thpyalwavi 

looj         uiinger  from  holow,  thU  mode  of  i^iirprisiiig  tb<na 

;  improbftble,  find  besides,  those  mouatjiiii  unimalK  run  a^ 

;h  more  ctisily  thiin  down. 

■u.VTAiN  SilEEP  {Ovls  mnntmia).     The  Bighoni  is  com- 

mon  ill  the  nigged  bare  hills  alim^j  the  Missouri,  frtnu  Fort 

I        n  west,   and  throughout  the   Rocky  Mountains  Ici  lln 

C      r  d'Alefie  Kangc,  but  oiiico  the  time  of  T^wia  and  Clark* 

■RIB  to  Iiavc  disappeared  from  the  rlifTat  bordering  Siiake  ud 
Columbia  rivers,  probably  on  account  of  the  u»o  of  finj-anM 
by  tlic  Indians. 

TriE  QuFFAL,0  (Bos  Americanus).     Laat  snmmer  (ISfiO) 
Buffiilo  herd  of  ttie  upper  Missouri  was  spronii  fmm  ths 

ijky  Mountains,  near  latitude  49P  south-east,  and  we  fotmii 

im  along  the  Missouri  from  its  upper  Gi'eat  Bend  west  (■, 
about  fifty  miles  above  Milk  river,  but  nowhere  in 
numbers.  Remains  of  their  skolcftius,  left  about  five 
since,  were  abundant  west  of  Fort  Benton,  and  I  aaw  one  or 
more  old  skulls  daily  in  the  valley  of  the  Little  Black  foot  and 
Hell  Gate  rivers,  quite  down  to  the  jnnetion  of  the  Bitter- 
root,  Large  herds  have  sornetinies  visited  the  west  side  of 
the  smnniit,  especially  Deer  I^odge  and  St.  Jlary'a  valleys, 
but  not  for  many  years  past.  If  they  ever  reached  the  Co- 
lumbia Plains,  it  was  probably  by  way  of  Snake  river,  as 
they  would  scarcely  try  to  cross  the  Cteur  d'AIeue  Range, 
where  grass  is  very  scanty  and  the  timber  very  dense.  I  saw 
no  difference  in  the  skulls,  indicating  a  different  species,  or 
"  Mounfciin  Buffalo  "  of  the  hunters.  (The  Bighorn  is  some- 
times called  so.)  The  horns  showed  that  most  of  the  ani- 
mals were  very  old  bulls,  being  enormously  thickened,  and 
their  lower  part  sealing  off.  This  accounts  for  the  large  size 
and  solitary  habits  of  these  "Mountain"  specimens. 


EARTHQUAKES. 

BY  W.   T.   BRIGHAM. 

Earthquakes  and  volcanoes  are  at  last  claiming,  by  their 
very  intrusive  activity,  the  attention  of  observers,  who  are 
able  to  look  through  the  smoke  of  an  eruption,  and  the  dust 
of  an  earthquake,  at  the  real  geological  importance  of  the 
terrible  demonstration.  Within  the  past  two  years  the  earth 
has  been  strangely  unquiet.  First  Vesuvius  sputtered  forth 
feebly  in  its  old  age ;  then  Santorini  smoked  and  steamed, 
and  extended  its  little  territory ;  then  Central  Europe  shook 
a  little,  and  the  tremor  extended  through  Asia,  and  into  the 
Pacific,  where  a  new  island  came  to  the  surface  near  the 
Samoan  Group.  All  these  were  but  premonitions,  and  last 
spring,  while  the  vibrations  were  being  repeated  on  the  east- 
ern continent,  the  huge  volcanoes  of  the  Hawaiian  Islands 
broke  forth  with  a  violence  unknown  there  for  centuries. 
The  earth  heaved  and  opened,  the  craters  of  Kilauea  and 
Mauna  Loa  poured  forth  their  lava  streams,  and  finally  the 
sea  rushed  upon  the  shore  destroying  animals  and  men.  To 
this  day  the  island  shakes,  but  the  movement  is  so  slight 
that  little  notice  is  taken  of  it.  Not  so  remarkable  as  this 
Hawaiian  earthquake,  nor  so  admirably  adapted  for  scientific 
research,  but  far  more  destructive  to  life  and  property,  was 
the  terrible  earthquake  of  the  South  American  coast  this 
summer.  The  commotion  was  so  violent,  that  the  impulse 
given  to  the  sea  extended  through  the  whole  Pacific,  reaching 
even  to  the  coast  of  Kamtschatka. 

While  the  scratches  of  the  pebbles,  frozen  into  a  block 
of  ice,  claim  and  gain  the  attention  of  geologists,  strangely 
enough,  the  far  mightier  forces  which  build  up  those  moun- 
tain ranges,  and  which  have  modified  much  of  the  earth's 
crust,  are  comparatively  neglected.  It  is  true  that  M.  Alexis 
Perrey,  in  France,  has  collected  since  1842,  all  evidence 
attainable  relating  to  earthquakes,  which  he   has   published 
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ill  aiiiiiiiil  nilalogaes;  mid  Ruliort  Mnllet,  in  Engload  1 
coUectfd  MQiilar  evidence  iii  his  "CataloguB  of  ! 
Kartliquakcs,  from  1606  B.C.,  to  A.  D.  1842,"  niid  1 
doiiR  a  very  import;iQt  work  in  his  invest igiit ion  of  Ihc  gieit  » 
Cfikbriuii  Earthqufike  of  1857.  Witb  these  exceptions,  vmj 
iitllo  of  imporUiiiee  has  been  done  to  investignte  the  cauM» 
and  soasotis  and  e6ect«  of  earthqiiakefi ;  and  geologUU  dii 
not  as  yet  know  whetber  the  shouk  is  caused  by  the  fxUiif 
of  Jiiige  masses  of  rock  into  snbterraiicftn  caverns,  hy  (tit! 
explosion  of  gasses  pent  up  in  the  bowels  of  the  esrtli.  tijr 
the  evohilion  of  steam  wlieu  iviiter  reaches  tlie  heated  ini*- 
rior  of  the  globe,  by  the  surges  and  tides  of  an  inner  molten 
sea,  acted  upon  by  the  moon's  attraction  or  tt'rrestriiil  re?o- 
lutinu,  by  the  gnidual  contraction  of  the  earth's  cuoliqg 
crust,  by  tlie  waxing  and  waning  of  the  internal  heat  loainy, 
by  some  unknown  law,  or  by  any  of  the  utlicr  oauxcs  to 
ingeniously  su^ested,  most  of  which  are  as  prob»blo  w  Ifae 
subterranean  convulsions  of  an  imprisoned  Tilan. 

C;it:il(nrilG  niakcra  have  to  frnst  to  evidence  ivbirh  hny  he- 
come  more  or  less  distorted  in  passing  through  many  hands; 
they  do  not  see  for  themselves.  When  an  earthquake  takes 
place,  everybody  is  caught  unprepared,  and  if  not  killed, 
yet  so  terribly  frightened,  as  to  be  wholly  nntit  to  describe 
events  exactly  as  they  took  place.  The  evidence  of  one 
good  observer,  who  examines  the  ground  after  it  has  all 
passed,  is  of  more  value  than  a  score  of  newspaper  reports 
at  the  time.  But  our  geologists  all  live  far  away  from  earth- 
quake  countries,  and  only  a  return  to  the  shakes,  which  took 
place  in  New  England  a  century  ago,  will  wake  them  up  to 
the  importance  of  seismic"  studies.  Let  us  not  feel  too  se- 
cure among  our  granite  hills. 

New  England  has  been  visited  by  a  number  of  earthquakes 
since  the  I'llgi-ims  landed  in  1620.  The  tirst  was  in  1638, 
and  twenty  years  later  occurred  what  is  called  a  "great 
earthquake,"  but  no  descriptions  have  been  preser^'ed.     In 

•  S/itmic  mcana  relaiing  to  ennlniuakes;  from  iritmdi,  ui  earthqnike. 
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1663  (February  5),  a  severe  shock  was  felt  in  Canada,  New 
England,  and  New  York,  severe  enough  to  open  and  shut 
doors,  ring  bells,  split  walls,  and  let  floors  fall  through ;  and 
while  the  first  shock  continued  nearly  half  an  hour,  a  most 
uncommon  thing,  the  secondary  shocks  continued  at  inter- 
vals until  July.  In  1727,  an  earthquake  occurred  in  the  ter- 
ritory between  the  Delaware  and  Kennebec  rivers,  centreing, 
apparently,  near  the  Merrimack  river.  Springs  changed  their 
place,  and  some  dried  up ;  the  water  in  wells  was  rendered 
turbid  and  unfit  to  drink,  so  that  people  pumped  the  wells 
dry  thinking  some  carrion  had  fallen  in.  November  18th, 
1755,  a  shock  threw  down  about  a  hundred  chimneys,  and 
about  fifteen  hundred  were  shattered  more  or  less  in  Boston. 
The  ends  of  twelve  or  fifteen  brick  buildings  were  thrown 
down  from  the  top  to  the  eaves  of  the  house.  The  duration 
of  the  shock  was  nearly  four  and  a  half  minutes.  On  the 
same  day  the  sea  withdrew  from  the  harbor  of  St.  Martinis, 
in  the  West  Indies,  leaving  vessels  high  and  dry,  and  on  its 
return  the  waves  rose  more  than  six  feet  above  high-water 
mark.  This  was  nine  hours  after  the  shock  was  felt  in 
Boston.  Since  then  no  severe  shocks  have  been  felt  in 
New  England,  although  a  band  of  extinct  volcanoes  extends 
through  its  midst,  curving  from  Montreal  to  New  Jersey. 

These  gentle  breathings  of  Mother  Eailh  become  terrible 
gasps  jmd  spasms  in  other  regions,  and  as  examples  of  her 
terrible  power,  the  earthquake  of  Lisbon,  and  the  repeated 
shocks  of  the  Andean  region,  may  be  here  recalled. 

November  1st,  1755,  about  half  past  nine  in  the  morning, 
a  sudden  subterranean  noise  was  heard,  and  in  a  few  seconds 
the  principal  buildings  of  Lisbon  were  in  ruins.  It  was  a 
fete  day,  and  the  churches  were  crowded ;  the  high  steeples 
and  the  solid  walls  fell  together,  and  thousands  of  people 
were  crushed  beneath  the  ruins.  People  in  the  upper  stories 
of  the  houses  were  generally  more  fortunate  than  those  be- 
low, or  in  the  streets,  but  it  was  believed  that  sixty  thousand 
perished  on  this  terrible  day  in  Lisbon.     To  add  to  the  hor- 
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rors  of  the  sccna  fire  hroko  out  iimuiig  thp  niiiii),  s  viokni^ 
wind  arose,  iiiid  iii  iibuut  tlirce  hours  llic  city  wii»  retluc-rd  ft 
ashes.  Immediately  alter  thu  ebock,  a  bugu  wava  cutu 
the  Tagus,  forty  feet  higher  than  the  water  had  eTer  I 
kuowu  U)  rise  before,  but  the  bay  received  most  of  iLt  risJ 
leiicc,  and  it  at  ouce  sitbsided.  The  quay  wuk  tbroiigvd  irllb'l 
people,  and  it  suddenly  aauk,  and  no  body  evor  floated  la 
the  surface.  Whera  the  solid  wall  had  stood  the  waiter  w«t 
many  fathoms  deep.  At  Cadiz  the  sea  wave  wa4  ueulv 
V  feet  high,  and  did  great  damage.  Aceoi-dJug  to  Hujn- 
L's  computatiou,  a  portion  of  the  earlh'u  surfaeo,  £)ir  1 
times  greater  tlian  all  Europe,  was  simultaneously  ahakcBf' 
even  our  great  lakes  felt  the  commotion,  and  tide*  of  co^ 
siderable  height  were  observed  on  their  shores. 

During  tlie  years  1811-12,  earthquakes  were  felt  iu  Honth 
Carolina,  aud  more  violently  in  the  valley  of  the  Mij<«iBeip|ii, 
where,  at  New  Madrid  a  whole  grave-yaixi  was  pitvbed  ii 
the  river;  and  the  violence  finally  culminated  in  tbe  d 
truetion  of  Carracas,  burying  ten  thousand  of  its  iiitntbilMi 
beneath  its  ruins.  In  1835,  an  earthquake  w;is  felt  between 
Copiapo  and  Chiloe  on  the  north  and  south,  and  the  island 
of  Juan  Fernandez,  and  the  city  of  Mendoza,  on  the  west  and 
cast.  Conception,  Taleahnano,  Chilian,  and  other  towns 
were  thrown  down,  and  immediately  after  the  shock  the  Si'a 
retired  in  the  Bay  of  Conception,  and  the  vessels  grunndcd 
where  had  been  seven  fathoms  of  water.  A  wave  soon  rushed 
in  and  i-etreated,  aud  was  succeeded  by  two  others  probably 
not  more  than  sixteen  or  twenty  feet  in  vertical  height.  la 
November  1S37,  Valdivia,  iu  Chili,  wiu,  destroyed,  and  Id 
January  of  the  same  year  a  shock  devastated  Syria,  destroy- 
ing more  than  six  thousand  people,  and  making  itself  felt 
over  a  territory  live  hnndi'cd  miles  long  by  ninety  wide. 

The  earthquakes,  then,  of  the  present  year  are  no  novel- 
ties, however  dreadful  they  may  seem,  but  they  ofl'er  maur 
interesting  features,  and  although  no  scientific  man  has  yet 
published  any  account  of  the  eartliquake  of  St.  Thomas,  that 
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of  the  Hawaiian  Islands,  or  of  Peru,  it  may  be  well  to  briefly 
recount  the  facts. 

At  St.  Thomas  no  less  than  five  hundred  shocks  of  earth- 
quake were  felt,  from  the  middle  of  November  to  the  second 
of  December,  1867.  The  inhabitants  had  abandoned  their 
houses,  and  dwelt  in  tents  on  the  hill-sides.  November  18th 
was  a  clear,  beautiful  day,  the  ocean  was  almost  calm,  and 
the  sun  was  bright  and  wann.  Not  a  sign  foretold  the  ap- 
proaching catastrophe,  when  at  a  quarter  before  three  in  the 
afternoon,  the  usual  underground  rumbling  was  heard  as  of 
distant  thunder,  and  immediately  the  earth  rose  and  fell  in 
small  waves  for  about  a  minute,  while  the  subterranean  noise 
was  dreadful.  No  one  could  stand.  The  sun  seemed  to 
have  lost  his  power.  After  the  first  shock,  the  ground  kept 
quivering  for  about  ten  minutes,  when  another  strong  shock 
was  felt.  Before  the  first  shock,  the  ocean  had  receded 
several  hundred  feet  from  laud,  and  it  now  returned  as  a 
huge,  straight,  white  wall,  smooth  and  even  as  a  wall  of 
masonry,  and  eighteen  to  twenty-five  feet  high.  It  moved 
with  considerable  velocity,  upsetting  all  small  craft,  and 
raising  large  vessels  to  its  top.  The  lower  part  of  the  shore 
was  submerged  to  a  depth  of  two  or  three  feet,  and  to  a 
distance  of  two  or  three  hundred  feet  inland.  An  even 
larger  wave  succeeded  this,  at  an  interval  of  about  ten 
minutes,  and  as  this  passed  away,  the  ocean  remained  calm 
as  before  the  first  shock. 

At  St.  Croix,  the  U.  S.  steamer  Monongahela  was  thrown 
high  and  dry  upon  the  shore.  The  waves  receded  rapidly, 
and  at  once  rose  in  a  wall  nearly  thirty  feet  high,  white 
as  snow,  and  hissing  with  spray.  This  huge  wave  carried 
everything  before  it,  and  it  was  repeated  several  times  with 
nearly  equal  violence,  when,  as  at  St.  Thomas,  the  sea  be- 
came quite  still. 

Between  4  and  5  o'clock,  p.  m.,  on  Thursday,  April  2d, 
1868,  an  earthquake  occurred  on  Hawaii,  centreing  on  the 
southern  slope  of  Mauna  Loa,  far  severer  than  before   re- 
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the  group.     Houses  wci-o  destroyed,  cHBfl  burlpd 

8  opened  iu  the  grutind,  the  whult;  vArtli  i 

vioient  motiou,  and  an  earthquake  w»ve  druvv   Ihu'  Mi  J 

)        e  southeru  const  iu  places  to  a  heiglit  of  twcat)*  feet, 

..g  away  all  the  shore  villiigfs.     Five  days  later  Un 

I       t  on  tlie  Iiigher  aloiws  of  Mauua  Lo»,  luitl  Auw«n] 

;   me   sen.     Xilauea,  at  the  moment  of  tlio  great  eortlK 

nke  of  April  2d,  hcgim  to  empty  it«elf  by  some  ouhttfr' 

lu  chiinueli  ~~i  is  now  live  hundred  fc«t  dfC[>or  thui  in 

This  whuio  eruption  aud  tarthqiiake.  moru  rcmvr^ 

Uiaii  any  of  the  others  of  the  past  year,  deserves  a  fuiler  , 

tcriptiou  than  can  be  given  here.     The  newspajwr  repurli   i 

v  tilled  with  errors  aud  mUstiiteiuouta. 

ally,  in  this  scries  of  disturbances,  we  have  the  tcrrlbla 
orttiquuke  which,  uu  the  13th  uf  Aitgu&t  iast.euustK)  mi  fcnat  \ 
itruetiun  of  life  and  property  on  tlie  uousta  of  Chilr,  Pern,  i 
...d  Ecuador.  At  Ariea,  lat.  18°  SO*  S.,  long.  70°  So'  W.. 
he  rumbling  sound  as  of  distitut  thunder,  so  usual  a  forcn 
uer,  preceded  this  earthquake,  and  almost  immediately  I 
rocking  motion  of  the  earth  commenced.  Houses  ti-eml'k-J 
with  increasing  force,  until  they  fell  in  crashing  ruin.  The 
eailh  opened  iu  several  places  in  almost  regular  clefts  from 
one  to  three  inches  wide,  and  us  these  closed  they  sent  a  cloud 
of  dust  to  mingle  with  that  from  the  fulling  buildings.  Gas 
of  a  most  sufibcating  nature,  came  from  these  tissures,  aud  had 
it  remuiued  long,  all  animal  life  must  have  perished,  but  after 
three  undulations,  each  severer  than  the  preceding  one,  the 
cloud  of  dust  and  gas  which  overhung  all,  dispersed,  and  the 
light  again  appeared.  The  gas  remained  in  all  about  a 
miimtc  uud  u  half.  Quakes  at  short  intervals  succeeded, 
and  subterranean  explosions,  and  now  all  the  survivors  fled 
to  the  hills,  taking  their  most  precious  property,  for  the  sea 
was  fast  receding,  and  they  well  knew  the  terrible  conse- 
quences of  that  unnatural  tide.  Soou  the  current  ch:inged, 
the  ocean  came  biick  in  a  huge  wall  of  water,  drsiggiug  with  it 
all  the  vessels,  among  them  the  large  U.  S.  steamer  Watere* 
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which  was  landed  almost  uninjured  about  four  hundred  and 
fifty  yards  inland.  The  other  vessels  did  not  fare  so  well: 
dashed  ashore,  keel  upmost,  they  remain  a  sad  spectiicle,  the 
prey  of  the  wreckers.  On  shore  less  than  a  hundred  people 
lost  their  life,  while  on  shipboard  nearly  three, hundred  per- 
ished. At  Iquique  the  shock  lasted  over  four  minutes,  and 
was  followed  by  the  wave  which  destroyed  at  least  three- 
quarters  of  the  town  and  many  lives.  At  Arequipa  the 
earthquake  commenced  a  few  minutes  past  five  in  the  after- 
noon, and  in  a  few  moments  nearly  every  house  in  the  town 
was  in  ruins.  The  cities  of  Yea  and  Pisco  sufifered  severely, 
and  at  the  Chincha  Islands  both  the  earthquake  and  the  tidal 
wave  did  great  damage.  At  Callao  the  wave  went  over  the 
houses  on  the  shore  at  10  o'clock,  p.  m.  These  were  much 
damaged,  but  no  lives  were  lost.  At  Talcahuano,  and 
Torne,  near  Conception,  three  shocks  occurred,  a  day  later 
according  to  the  reports,  and  the  second  caused,  or  was  fol- 
lowed by  a  tidal  wave,  which  nearly  destroyed  the  towns. 
From  Cape  San  Francisco,  in  Ecuador,  to  the  Straits  of 
Magellan,  nearly  every  seaport  town  has  sufiered,  and  at  the 
northern  end  of  this  coast  line,  among  the  mighty  volcanoes 
of  the  equator,  the  records  report  several  towns  in  ruins, 
among  them  Ibarra,  San  Pablo,  and  Atuntaque,  and  where 
Catacachi  stood  is  now  a  lake  of  water.  No  less  than  thirty 
thousand  inhabitants  of  these  towns  perished  with  their 
homes. 

Let  us  close  this  sad  catalogue  of  disasters,  where  man 
seems  so  utterly  powerless  to  cope  with  the  vast  forces  with 
which  God's  plan  of  creation  is  carried  on,  with  a  brief  re- 
view of  some  of  the  former  earthquakes,  which  have  rendered 
this  region  so  noted. 

According  to  Ulloa,  in  1570,  along  the  coast  of  Chili,  an 
earthquake  and  tidal  wave  was  felt  which  extended  three 
hundred  leagues  along  the  coast.  In  1575  Valdivia  was 
destroyed.  January  22d,  1582,  at  noon,  Arequipa  was  de- 
stroyed, and  four  years  later,  at  Callao,  a  tidal  wave  four- 
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as  high  fbllowed  a  severe  quake,  aad  oxtctKltd 
^o  In:  '&  inland.  In  1600,  Aroquipn  was  covered  with 
les  •.  a  neighboring  volcano.  In  IGOS,  NovemlK-r  SCtb, 
eqi  was  destroyed,  aud  the  sea  uvcrwhelinet]  Ariim, 
ivi  fuw  fitreeU  only.     In  1678,  at  SsnUi,  sonic  £°  N. 

Ci       ,  the  Bcu  retired  a  long  diiUuc-o,  roturuiug  with 
eat   force,   and   destroyed   the   town.     Four  yenra    later 
CO  wua  destroyed  by  a  tidal  wave.     8ix  years  rest,  and 
i8«o  was  agjdn  inundated,  and  in  IfiOO,  after  a  very  victlenl 
,  the  sea  retired  »ix  miles,  and  afler  three  li( 
,uinod  with  eucli  rapidity  that  the  fleeteat  horses 
lave  their  ridera;  the  earth  sank,  and  where  the  t<H 
^  the  present  harbor.     In   1705,  Arica  waa  destroyed' 
dal  wave,  and  ten  years  later  was  nearly  ovortiiruvd  willt 
iroqui[)a  and  other  towns  by  earthquakes.     The  next  year, 
16,  the  tomi  of  Piaco,  which  had  been  rebuilt  lartber  in* 
and,  was  again  destroyed,  and   now  not  by  a  tidal  wave, 
ir  although  the  sea  was  so  agitJited  that  masts  and  yards 
.1  vessels  were  shattered,  it  did  not  jniss  its  bounds.     July 
tfth.  ITSO.  Conception  was  destroyed  by  an  enrtli<nril;e  and 
tidal   wave.     At  Callao  in   1746,  a   severe   earthquake  was 
felt,  and  the  tidal  waves  were  of  great  size  ;  of  twenty-three 
vessi'Is  then  lu  port,  seventeen  were  sunk,  and  four  carried 
inland  above  the  town,  which  wns  levelled  by   the  waves. 
Of  four  or  five  thousand  inhabitants,  only  two  hundred  sur- 
vived, and  on  the  second  advance  of  this  vast  wave,  only  a 
portion  of  the  wall  of  the  fort,  wliiili  pi'eserved   twenty-two 
persons,    remaiued.     In   1773,    at   Copiapo   and   along   the 
coast,  the  earthquake  claimed  45,000   victims.     May  15th, 
1784,  Arequipa  was  overturned,  and  several  distriels  hith- 
erto arid,   produced  springs  of  water,  so   abundant   as   to 
form  navigable  streams.     In    1828,  at   Callao,  an    English 
vessel,  the  Volage,  found  the  water  boiling  about   her,  and 
exhaling  a  great  quantity  of  sulphuretted  hydrogen.     Many 
dead  iish  floated  ;    on  weighing  anchor  portions  of  the  cable 
twenty-five  fathoms  from  the  ship,  lying  on  a  bottom  of  soft 
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mud,  were  found  partly  melted.  Arica  this  time  wholly 
escaped,  although  the  shocks  were  felt  all  over  Peru.  In 
1831,  after  nearly  a  century's  rest  from  any  fatal  shocks, 
Arica  was  destroyed  for  the  fifth  or  sixth  time  since  the 
landing  of  the  Spaniards,  some  three  hundred  years  since. 
These  are  only  the  most  severe  shocks  which  have  disturbed 
this  region.  Others,  that  anywhere  else  would  attract  at- 
tention, here  pass  almost  unnoticed.  Indeed  it  has  been 
said  that  the  Andes  are  continually  quaking  in  some  part, 
although  severe  shocks  have  seldom  visited  the  eastern 
slope. 

The  volcanoes  nearest  the  cities  of  Arica  and  Arequipa  are 
of  great  height ;  Sahamay  near  the  former,  being  23,914  feet, 
while  Miste,  near  the  latter,  is  18,877  feet  high,  and  fre- 
quently in  gentle  eruption. 

With  such  an  array  of  terrible  results,  it  would  be  hard 
here  to  insist,  with  any  chance  of  being  believed,  that  earth- 
quakes are,  by  no  means,  nuisances,  and,  that  on  the  con- 
trary, they  are  portions  of  God's  operations  in  Nature  most 
beneficial  and  useful.  The  tides  of  the  ocean  are  useful, 
that  every  one  knows,  although  they  leave  bare  and  pestilent 
marshes  and  flats ;  and  these  irregular  tides  of  the  land  have 
none  the  less  their  uses  in  breaking  up  and  altering  the  sur- 
face of  the  earth,  changing  watercourses,  altering  the  shore- 
line, and  in  other  ways,  whose  description  can  hardly  be 
condensed  into  the  limits  of  this  article. 


REVIEWS. 


The  Variation  of  Animals  and  Plants  under  Domestication.*  — 
These  volumes  are  the  first  of  the  suite  promised  by  the  author  In  his  work 
on  the  "Origin  of  Species,"  and  are  filled  with  facts  of  his  own  observa- 

*The  Variation  of  Animals  and  Plants  under  Domestication.  By  Charles  Darwin.  Antlior- 
ixed  (American)  Edition,  with  a  Preface  hy  Professor  Asa  Gray.  2  yols,  13mo,  pp.  494  and  600. 
Published  by  Orange  Judd  A,  Co.,  245  Broadway,  New  York. 
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tinn,  and  extensive  quouilous  rroiu  ull  the  auttioriUos  upon  lb*  latti 
Toevs  of  doruestlcalcd  niilinuU.  I'liu  nulbur';i  gviicnl  argnnicat  niaj  W 
tdudeqiiatelj  given  ax  fbllows:  That  stnrc!  "ollorgiuilc  betng*  IncntMoM 
80  high  a  ratio,  that  do  district,  uo  stittloii,  not  even  tlio  whole  mrfta  itf 
the  land  or  the  whok'  ouauu,  would  hold  t>je  pru^L-uy  of  a  alo^e  p«lr  »a*f 
■  certain  nnmber  of  geuarailous,"  "thc>  Inevitublc  rMulI  U  no  tmer'ntrnt* 
rent  struggle  for  existence."  In  other  words,  a  contest  tut  smwlnc  ti 
fteding  room  lu  which  "  the  strongest  ultimately  prevail,  ttio  wcakeat  BUI  * 
"If,  then,  organic  l^elngs  In  a  state  of  luitDre,  vary  evvii  In  a  slliffal  At- 
gree,"  "the  scvarc  and  often- recur  rent  stn|ggle  for  exlatntce  wlU  <]«l 
mluc  that  those  vartations,  however  »illght,  which  arn  (kvorablc,  al 
be  preserved  or  selected,  aud  those  which  arc  unfavorablff  aball  he  da- 
Stroyed."  Thus  if  b?  any  chance  a  mole  la  born  slrou^'er  tiiMi  hta  M- 
Iowa,  he  will  prevail  lu  thi'  battles  of  the  breeding  season,  and  ralac  at- 
Spring  having  a  certain  advantage,  also,  over  their  frUnwa  in  point  nf 
8tren)Cth,  and  thus  this  variation  will  gradnollf  accuinulaio  until  tho  i«- 
cnllarlty  which  dlstingntshed  only  one  Individual,  becuuies  cunimoo  o«9 
large  areas,  and  perhaps  universal  to  the  species. 

Again  If  an  Individual  vary  In  any  way  which  nay  give  li  a  bctur 
chance  of  surviving  In  the  gcucral  struggle,  this  variation  la  ilkrly  ta 
become  permanent,  since  a  great'r  nunihcr  of  this  fnvoml  race  <*B)dd 
aarvivc  and  transmit  their  peculiarities  to  their  oO^prln^.  Thna  a  cn^ 
fitant  progress  is  maintained,  the  structures  varying  and  grailoalljr  4^ 
parting  from  their  original  types  by  this  Infinitely  slow  prooeaa  of 
Improvement  by  evolution,  until  new  species,  new  genera,  anil  arw 
ftunlMcs  iivUc.  This  process  Is  culled  nnturnl  selection,  sh»wliig  ibat 
natnre  docs  her  work  of  progressive  improvement  In  organic  l>eingi,  h 
the  breeder  does  among  domesticated  anlmoU,  by  the  destruction  orei- 
clusion  of  the  Inferior  Individuals,  and  the  pairing  together  only  of  the 
Strongest  aud  best. 

Dumln's  opponents  suy  on  the  other  hand,  that  a  species  Is  an  invarii' 
blc  type,  ujid  that  the  variation  of  Individuals  docs  not  accumulate,  bat 
fluctuates  between  certain  limits.  The  inevital>le  conclusion  being  that 
there  Is  no  progress  by  the  ciolution  of  one  fonii  out  of  another,  but  thii 
each  species  Is  a  creation  directly  from  the  bunds  of  God. 

The  anti-Darwinists  lay  great  stress  upon  the  tendency  of  cultivated 
plants  and  nnlnials,  especially  when  allowed  to  run  wild,  to  revert.  In 
their  characteristic  marlilngs,  to  the  original  wild  types.  We  arc  dis- 
appointed that  HO  little  Is  said  upon  this  point  in  the  volumes  ander 
review.  Unquestionably  the  doetrhie  of  reversion  beara  two  interpre- 
tations In  the  present  state  of  our  knowledge,  according  as  one  cod- 
Elders  it  subordinate  or  more  powerftil  than  the  tendency  to  varialloB. 
The  nnti-Darwinlfit  takes  the  lust  view,  and  attributes  the  dlRerent  race* 
of  domestic  animals,  with  their  great  anatomical  diU'erences.  to  the  power 
exercised  by  man  in  rendering  leudcncy  to  reierslon  powerless  while  be 
Increases  the  tendency  to  variiilioil;  thus  arliflelaliy  sustaining  and  pro- 
ducing races  which  could  not  have  occurred  under  the  action  of  natoral 
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laws,  since  among  wild  animals  the  two  tendencies  would  mutually  coun« 
teract  each  other,  keeping  the  species  within  its  own  proper'  boundaries 
of  form  and  variation. 

The  only  really  notable  instance  about  which  the  author  seems  to  enter- 
tain no  doubt,  is  the  Porto  Santo  rabbit.  This  animal,  though  differently 
marked  in  some  respects,  and  not  more  than  half  the  weight  of  the  Eng- 
lish rabbit,  yet  recovered  the  peculiar  markings  of  the  English  species  in 
rather  less  than  four  years  after  its  transportation  to  England.  Thus 
in  a  feral  state,  under  a  different  climate,  it  lost  the  characteristic  colors 
and  weight  of  its  species,  and  returned  lo  the  colors  only  when  brought 
to  its  native  climate.  They  w'ere  found  while  in  the  Zoological  Gardens 
to  be  extremely  wild  and  active,  more  like  large  rats  in  this  respect  than 
rabbits,  and  untamable;  and  the  two  males,  though  bachelors,  utterly  re- 
fused to  pair  with  the  native  breeds ;  "yet  this  rabbit,  which  there  can  be 
little  doubt  would  thus  have  been  ranked  as  a  distinct  species,  has  cer- 
tainly originated  since  the  year  1420.*' 

One  would  think  that  an  instance  of  this  kind  would  unquestionably 
prove  the  efficiency  of  change  of  climate,  and  the  external  surroundings 
of  the  species  in  producing  a  revolution  in  its  characteristics.  Natural 
selection  could  have  had  nothing  to  do  with  the  return  of  the  character- 
istic markings  of  the  species  after  its  return  to  England,  since  they  were 
the  same  individuals,  and  not  their  offspring,  which  reverted.  Yet,  Dar- 
win (p.  337)  is  disposed  to  attribute  the  change  which  took  place  when 
the  species  was  transported  to  Porto  Santo,  rather  as  due  to  reversion  and 
natural  selection,  than  to  change  of  climate.  If  so,  why  did  change  of 
climate  produce  the  reversion  to  its  ancestral  colors  when  it  was  trans- 
ported to  England,  and  wliy  is  the  hot  insular  climate  of  Porto  Santo 
deemed  inadequate  to  produce  a  similar  result?  A  cause  similar  to  that 
which  produced  the  change  of  color  in  so  short  a  time,  would  certainly 
seem  adequate  to  produce  the  change  of  size  and  habit  in  the  time  which 
elapsed  since  the  year  1420. 

The  proposition  that  the  laws  which  govern  the  propagation  and  in- 
heritance of  characteristics  unong  domesticated  races,  are  the  same  as 
those  which  obtain  among  i^d  animals,  is  supported  by  a  classiflcatlon 
of  the  pigeons,  In  which  the  several  stocks  are  traced  back  through  Inter- 
mediate types  to  Columba  livia.  The  author,  also,  adds  that  in  this  clas- 
sification "the  same  difficulties  are  encountered  and  the  same  rules  have 
to  be  followed  as  In  the  classification  of  any  natural  but  difficult  group  of 
organic  beings."  The  novelty  of  the  fact,  however,  consists  In  this,  that 
the  several  races,  the  Pouter,  Fantall,  Carrier,  etc.,  differing  ftrom  each 
other  to  an  extent  which  only  those  who  have  seen  them  can  appreciate, 
are  traced,  with  more  or  less  probability,  back  to  one  common  ancestor. 
Perhaps  none  of  Darwin's  experiments  and  researches  will  excite  the  at- 
tention of  the  systematic  zo61oglst  more  than  this.  That  man  has  been 
unable  to  destroy  the  laws  of  affinity  as  they  exist  among  natural  groups, 
while  he  has  so  radically  modified  the  form  and  character  of  the  original 
species,  is  a  significant  fact.    If  true,  we  can  no  longer  assert  that  man 
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le  or  deDfltnrallxc  the  action  of  thcEie  Inws  Miaoag  d 
u  Blmplj*  chftDgie  the  diroclEon  or  their  action, 
n  produce  any  given  serks  of  rorin§  whicb  uw  po«*tM»  la  tbi  ' 
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'■    •-•li     icoud  volnmc,  alter  showing  that  Inhcrttance  nf  mntctnnt  al 
n      t  bo  considered  tlie  rule,  esoept  when  "oTerbonie  ttj  boMlIt 
ms     r  llfE,  b;  incessnutlj-  recurring  VDrlablllt]-  and  by  re'Tenlno,* 
nnilior    Lat^s  this  very  Important  law.    "At  whatever  period  of  lift  a 
harneicr  (Irxt  appeara,  It  generally  rem alne  latent  lu  ilie  nApilai 
t  corresponding  _„e  is  attained.  Muii  then  It  Is   dereU'l»«l.     Kbn 
rale  tUls,  the  child  generally  exhibits  the  character  ul   as  eultaf 
1  tlion  the  parent.    On  this  principle  of  Inheritance  at  cnrrerpotuilaf 
da,  we  can  underntand  bow  It  Is  that  most  animals  display  fMm  XM 
m  to  maturity  sncb  a  marvellous  sncceasion  of  cbaractL-ra.* 
'•\tarulista  unireraaUy  aclcnowledge  that,  during   their   dfirdt^qMat, 
>al3  pass  throngb  certain  changes  o-r  stages  of  growth,  dtirlog  wbl<k 
J  acqalre  characlertstics  resembling  the  peculiarities  of  tli«  nUtltPtt 
re  simply  organized  speclea.    This  law  has  hitherto  only  beni  aaceiv 
ed  In  the  larger  groups  In  a  general  wny,  or  if  npplli^d  ta  atuaUn 
_jpB  has  been  used  only  to  settle  disputed  points  of  etaitialllcntloii.    ta 
Uttcle  recently  publlahed.  Mr.  Hyntt  has  applied  this  einbryolofckil 
'  to  the  daasldcatlon  of  the  fossil  Aramonolds,  even  ho  apeclea  of 
lely  allied  genera.* 
His  observations,  however,  differ,  having  been  ninde  npon   specie*  ia- 
Btead  of  Individuals,  in  this  Important  particular ;  namely,  that  which  ti 
accidental  with  the  Immediate  oSitpring,  the  earlier  appearance  of  a  new 
characteristic,  is  the  law  and  not  the  excepiion  between  tbe  species,  aad 
In  some  quite  closely  allied  shells,  such  as  Aii(lrM/<;n"efras  hybridiim,  A. 
appresaum,  Liparocera$   Henleyi,  and   L.   Beechei,  certain   charactcrlstka 
arc  developed  at  earlier  perloda  In  each  succeeding  species  of  tbe  series, 
and  finally  omitted  altogether.     Tlila  and  sto'lar  Instances  led  hlra  to  th« 
conclusion  that  "tbe  young  of  higher  KpeAs  are  constantly  acceleiatlng 
their  development,  and  reducing  to  a  more  und  more  embryonic  condi- 
tion, or  passing  entirely  over  the  stages  of  growth  corresponding  to  the 
adult  periods  of  preceding  or  lower  species."     We  should  look,  therefore, 
upon  this  earlier  occurrence  of  characteristics,  among  indlvldaals,  not  u 
an  accident,  but  as  probably  a  law.    Without  it  we  cannot  see  bow  any 
room,  on  the  basis  of  Darwin's  theories,  can  be  obtained   In   tbe  life  of 
any  Individual  or  species,  for  bringing  to  maturity  those  charade risllca 
which  especially  mark  It  as  an  advance  In  the  line  of  progress. 

To  account  for  ttie  various  phenomena  of  the  Inheritance  of  charac- 
ter, features,  diseases,  and  Injuries  at  corresponding  ages  in  the  olbprlng, 
and  reversions,  we  have  the  doctrine  of  Pangenesis. 
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According  to  this  theory,  each  cell  in  every  part  of  an  animal  is 
supposed  to  be  capable  of  throwing  off  an  infinite  number  of  gemmnles, 
or  organic  units,  at  every  stage  of  its  development.  Those  gcmmules 
are  conveyed  from  the  parents  to  the  embryo  through  the  medium  of 
the  sperm  and  ovule.  In  this  way  the  development  of  characteristics, 
at  corresponding  ages,  is  readily  accounted  for.  These  gemmulos  are 
capable  only  of  producing  cells  like  those  from  which  they  were  de- 
rived, and  thus  they  continue  to  live  in  the  circulation  until  the  proper 
age  for  their  development  into  cells  enables  them  to  join  in  building 
np  the  body.  They  would  then  be  drawn  together,  as  we  understand  it, 
by  a*  sort  of  natural  affinity,  and  reproduce  the  tissues  of  the  part  from 
which  they  were  derived.  Under  adverse  circumstances,  certain  classes 
of  these  would  not  be  developed  but  lie  dormant  in  the  organization, 
though  still  transmitted  from  parent  to  child,  until  in  some  remote  Indi- 
ridnal  they  would  find  the  proper  opportunity  for  development,  and  pro- 
duce a  reversion.  While  this  theory  appears  to  satisfy  nearly  all  the 
conditions  of  inheritance,  there  are  certain  cases  which  Mr.  Darwin,  with 
his  usual  candor,  admits  are  inexplicable.  Those  instances  in  which  cer- 
tain varieties  of  plants  can  be  propagated  by  buds,  but  revert  in  the 
seedling,  this  occurring  especially  with  hybrids,  and  "certain  plants  with 
variegated  leaves,  phloxes  with  striped  flowers,  barberries  with  seedless 
fruit,  can  all  be  securely  propagated  by  the  buds  or  cuttings;  but  the 
buds  developed  from  the  roots  of  these  cuttings  almost  invariably  lose 
their  character,  and  revert  to  their  former  condition." 

It  is  the  misfortune  of  a  science  In  the  transition  stage  of  its  history 
that  all  theories  can  only  be  approximations  to  the  truth.  The  old  and 
the  new  theories  of  life  are  no  exceptions  to  this  rule,  and  the  minds  of 
naturalists  are  distracted  by  two  views,  apparently  equally  uncertain. 
Darwin,  with  all  his  enidltlon  and  extensive  research.  Is  unable  to  re- 
move the  main  difficulty  in  the  way  of  the  doctrine  of  evolution.  lie  is 
obliged,  in  his  "Origin  of  Species,"  to  assume  the  miraculous  creation  of 
four  primary  types,  and  only  by  analogy  does  he  consider  himself  justified 
in  referring  these  four  types  back  to  one  common  ancestor.  This  part  of 
the  argument  he  candidly  cApesses  is  weak  and  unreliable.  Darwin,  also, 
wisely  avoids  any  reference  lo  the  origin  of  life  itself,  and  when  he  has 
arrived  at  the  four  primary  types,  and  even  by  analogy  at  their  single 
progenitor,  the  reader  Is  still  as  far  as  ever  from  knowing  where  and  how 
they  came  Into  being. 

As  yet,  all  attempts  to  produce  living  beings,  of  even  the  lowest  organi- 
zation, from  inorganic  compounds  have  failed,  and  in  all  cases  where  spon- 
taneous generation  is  said  to  have  occurred,  the  Bacteriums,  Monads,  etc., 
have  appeared  in  a  fluid  which  was  impregnated  with  some  vitalized  com- 
pound. ♦  Life  Is  not  necessarily  extinguished  by  the  heat  to  which  these 
fluids  were  subjected,  or  else  why  is  it  that  cooked  food,  which  has  been 
subjected  to  any  heat  short  of  absolute  combustion,  Is  capable  of  convey- 

•  A  Word  on  the  Origin  of  Life.    By  Professor  J.  D.  Dana.    SllUman^s  Journal,  May  1868. 
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hese  two,  grand.  negallTe  ar^ments,  are  the  butlri^sses  of  tito  theoiy. 
It  is  hardly  oeecssary  to  say  that  tliey  nrc  not  coiicinslre.  Tbe  batit 
,'  afford  Is  liable  to  be  shifted  by  any  new  Investigation,  since  It  la  Bol 
Linerenlly  Improbable  Uiat  species  may  hare  specUlcally  distinct  proiRi^ 
ore,  or  that  they  pass  from  one  geological  formation  to  the  other,  bill 
•jnly  the  first  has  not  been  traced,  and  the  last  Is  still  a  disputed  qneMloa. 
To  comiilele  Ihc  elemenls  of  confusion  and  uncertainly,  we  bsTc  no 
Sxed  meaning  to  the  word  species,  which  is  the  key-note  to  the  dispute. 
While  all  know  that  a  naturalist  means  a  certain  initial  division,  all  tbt 
members  of  which  are  itipp<i»ed  to  be,  on  account  of  their  resemblance  to 
each  other,  the  descendants  of  a  common  ancestor,  there  is  no  test  ofUils 
consanguinity.  It  thus  becomes  In  practice  a  matter  of  personal  Judg- 
ment, whether  we  select  a  tar^'er  or  a  smaller  Initial  division,  and  call  il  a 
species,  though  It  makes  a  vast  dlOtreiicc^  the  result.  If  nc  regard 
slight  differences  as  Gullicicnt  to  characterliiVlie  npcclcs,  we  arc  drawn  to- 
wards the  view  thnt  each  Is  separately  created ;  if,  however,  greater  latitude 
Is  given,  the  varjiug  forms  thus  supposed  to  have  a  comnion  ancestry 
are  strong  supporters  of  Darwin,  a:id  his  laws  of  Inherited  variability. 
It  is.  perhaps,  this  uncertainty,  and  the  desire  of  almost  all  minds  of  the 
nineteenth  century,  to  look  for  secondary  causes,  whose  modes  of  action 
may  be  determined  by  experiment,  rather  than  to  refer  to  the  direct 
Interposition  of  the  Creator,  that  baa  caused  so  many  converts  lo  Dar- 

Tlie  present  volumes  are,  besides  their  value  to  the  philosophical  natu- 
ralist, a  condensed  statement  of  facts  with  regard  to  domesticated  inl- 
muls,  and  bring  the  agriculturist  und  zoologist  face  to  face  In  a  way  which 
we  cannot  but  hope  will  prove  beneficial  to  both.  Whatever  may  be  the 
errors  of  theory,  the  facta  are  judiciously  classified,  falthflilly  aud  can- 
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didly  given,  both  for  and  against  the  anthor*s  opinions,  and  cannot  but 
prove  of  great  value  to  every  unprejudiced  reader. 

In  conclusion  we  may  remark  that  no  fear  of  scientific  technicalities 
need  deter  any  one  from  procuring  these  volumes.  They  convey  a  vast 
amount  of  instruction  in  a  thoroughly  comprehensible  garb. 

Field,  Forest,  and  Garden  Botany.* — We  are  glad  to  be  able  to 
announce  the  approaching  issue  (if  not  already  in  the  market)  of  a  work 
upon  botany,  of  a  character  so  likely  to  meet  the  wants  of  amateurs, 
whether  botanists  or  gardeners,  as  well  as  of  those  who  make  either 
botany  or  gardening  a  profession,  and  indeed  of  every  one  who  likes  to 
know  the  name  of  a  common  plant  of  our  region,  either  wild  or  culti- 
vated. It  is  a  book  from  which  everything  is  left  out  that  is  not  directly 
conducive  to  the  easy  determination  of  the  name  of  a  plant  we  may  hap- 
pen to  have  in  hand,  and- one  in  which  all  reasonable  facilities,  in  the  way 
of  copious  Analytical  Keys,  Index,  and  typographical  arrangement  arc 
introduced  for  this  very  purpose.  Although  2,650  species,  under  947  gen- 
era, are  described  with  more  or  less  of  detail,  yet  those  who  use  this  book 
must  not  be  disappointed  if  they  do  not  find  the  rarer  native  plants 
mentioned.  They  must  turn  to  the  "Manual"  for  those,  and  It  would  be 
unreasonable  to  suppose  that  every  plant  firom  foreign  parts,  which  we 
may  cultivate,  is  described  in  a  book  of  less  than  400  pages.  As  already 
intimated,  however,  all  our  common  wild  plants  which  are  wortliy  of 
notice,  and  all  the  more  generally  cultivated  garden  and  hot-house  plants, 
are  here  described  In  terms,  from  which,  so  far  as  It  Is  possible,  all  tech- 
nicalities are  eliminated,  and  all  synonymy  Is  left  out. 

A  special  advantage  that  the  book  offers  is,  that  It  will  enable  students 
and  teachers  of  botany  to  use  in  their  study  and  teaching,  exotic  plants 
which  will  often  present  forms  of  structure  that  are  not  represented  at  all 
in  our  fields  and  woods,  or  even  Introduce  the  knowledge  of  whole  nat- 
ural orders,  which  are  otherwise  beyond  their  reach,  without  recourse 
to  extensive  botanical  libraries.  The  use  of  this  book  will  also  enable 
the  study  to  be  carried  on  in  winter  with  much  greater  facility  than  ever 
before. 

Another  feature  of  the  work  will  be  very  acceptable  to  many  persons, 
and  that  is  the  part  concerning  the  ferns,  contributed  by  Professor  Eaton 
of  Yale  College.  All  our  common  native  ferns,  as  well  as  those  usually 
cultivated,  are  described  so  as  to  be  easily  determined  by  any  one  who  Is 
familiar  with  the  meanings  of  the  few  technical  terms  necessarily  used, 
and  who  reads  with  care  the  characters  of  the  Natural  Order. 

As  the  author  says  In  his  Preface,  "the  great  difficulties  of  the  under- 
taking have  been  to  keep  the  book  within  the  proper  compass,  by  a 
rigid  exclusion  of  all  extraneous  and  unnecessary  matter,  and  to  deter- 

*  Field,  Forest,  and  Garden  Botany ;  a  simple  Introdaction  to  the  common  plants  of  t1i« 
United  States,  east  of  the  Mississippi,  I>oth  wild  and  cultivated.  By  Asa  Oray,  Fislier  Professor 
of  Natural  History  in  Tlanrard  University.  New  York :  Tvlson,  Phinney,  Blakcman  A  Co.  Chi- 
eaji^:  S.  C.  Griggs  A  Co.    1868.    (Reviewed  fW)m  advance  sheets.) 
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mine  whnt  pinnts.  both  native  and  exotic,  arc  common  enoDsl 
in«Dd  a  plnec  in  It,  or  so  nncommon  tlint  they  may  ho  omitted." 
It  bv  found  tliat  tbo  dcsciiptloDS  or  more  cuRivntf  d  plants  ifw  waatall 
those  wlio  use  the  book,  we  are  half  promlBCd  Hint  •■  If  the  book  M. 
tts  pnrpose  rcMonabl;  well,  its  sliortcomltig.s.  as  rirganla  then 
madcup  hereatlcr." — H.  M. 

Amxuai.  Rkpobt  of  thb  Tbobtkm  of  thk  Mcsrcm  or  Cuktakji- 
TrvB  ZoUloov.* — Bj  the  preiient  report  tt  nppcarB  that  ilila  UnaMOK. 
wUIi  lis  great  sloro  of  (tpccimcnB,  requires  to  be  enlarged  In  ordar  10 
became  uitcfiit  to  the  public,  and  aUo  rei]iilres  that  the  anuiul  IttooiM  wl 
tlO.DOO  should  be  about  diiubled  In  order  to  carry  on  llie  trork  at  pDb> 
lishlDg,  Hud  the  Internal  arrangement  of  the  collecttona.  We  bnpe  that 
the  ^rant  of  Che  Lpgialntiire,  during  their  last  session,  will  more  than  n^ 
pi;  this  want.  The  direuior  prcSBea  upou  the  trustees  the  claims  of  m^ 
entlMs  to  a  partial  use  of  the  collections,  which  in  their  pn-ix^nt  atate  an 
not  available  to  inv eat! gators.  Tlie  work  done  this  year  xt-Ptn*  to  hari 
been  wholly  for  the  preservation  of  the  collections,  with  the  oirrpltoti  ■* 
Dr.  Wilder'a  dissections  of  the  Selachians,  and  Mr.  Leo  Lesquvrrui's  labors 
on  the  Fossil  Plants.  Dr.  Hagen,  althou;;h  at  work  In  the  SIosFnm,  Mtw* 
to  have  contributed  nothing  to  tlie  present  Itcport.  W'g  quote  fmn  Hf. 
Lesijnereux's  report  the  ruUowIng  remarlts  on  American  Fos»ll  Botany : 

"Th»ftMiifg(iuhle  Mni»ln».lhr«i»mplr,  obliEneil  ftnm  [be  TrnlifT  of  TraiiMW*  (B«tf 

fiLcU,  Which  fcleiwe  irwt  katobIf  propired  lo  wlniU: 

"  FInl.  Tlist  Uia  turMor our  aMIenl  ll>miMluiii  alreadr  luid  pemllsr  trpn.  •Ucli  wptnM 
thfln  rrom  eachoUwrln  tM  dllRircnl  eatitlnmu.  ThU  It  rrFu  (Tlilriii  In  tlia  TtwtiiiilM  irila 
OnalnwureL  Thaflbre.  thii  iii>|m»muB  of  »  eonUdfiim  nnlnu  of  Kuiypt  »tUi  XanrlMtf 
AUuilldvi  or  utlwr  InlennidliM  UwU.  !•  proird  la  lis  nntaulilii. 

"Secoml.  Th»Hha«WDU«liTpo»"f»wi>l'iaorM.o/lhaer8l«c«oy««ndtei-HTTIbfnnli— 
hvre  pnucd  Iniit  our  prmeni  vimtillnn,  or  ue  imurnrcd  to  wr  ilmp.  Tlw  I'rrtaroa  li 
Aimrlu.  (br  nmulilE.  hw  ■Irmdr  Out  HiwnoUlU'  irlilrli  vi>  llnd  ttUl  man  aBaiHluil  >■  ar 
IVrllitrr.    Till!  IM<  Airrnulunliuniniialinl  ■  mnilwr  of  aiH^alM  of  Hi*  ina*  VwuuUa.  tavv 

Uiil  tn**  uarkBd  op  Imtll  ilda*  of  Ul*  RtwkT  UnunMliu.   On  tlw  Allutle  tlopK,  lain  irf 
f  oaki,  of  cIDu.  oT  mapln  *ni1  popUin,  ind  Bat  ■  tri 


NATcnAi.  HiSTOiir  uf  BiiiDS.t — There  la  at  present  great  nr«d  of  » 
elementary  work  on  Onilihology,  treating  of  the  general  principles  of  iJw 
science,  written  in  popular  language,  and  adapted  to  the  wantu  of  k 
The  preparation  of  such  a  work  socniB  to  be  the  desl^  of  tho  bi 
of  "  Lectures  on  0  ml  tho  logy."  Part  1.  at  which  we  hnvo  alrcsdy  r 

•  Jtoniiil  Knpart  of  Uir  Trutleca  of  Uie  Muunm  of  CORipunilTfl  ZanlnitT-    tt'7'^^9 
DU*tUtr.  Ism.   (iTi>,  pp.  R. 

tKuxrnl  tllilnrjrnnilnli.  t«larM  on  omltholnrr.  Intoitwrli.    BrOr 
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This  treats  of  general  priDcipIes,  and  is  to  be  understood  as  being  in- 
troductory, while  the  remaining  parts  will  be  devoted  to  the  structure 
and  further  classification  of  birds;  their  general  habits  and  instincts; 
the  relations  of  their  habitat  or  residence  to  physical  causes,  and  to  their 
geographical  distribution;  to  which  is  to  be  added  **a  briefly  descrip- 
tive catalogue  of  the  birds  of  the  Middle  States/'  and  ''of  many  of  the 
most  beautiful  or  remarkable  birds  of  the  world."  It  is  designed,  also,  to 
devote  special  attention  to  the  structure  and  exquisite  colors  of  the  plu- 
mage, and  the  microscopic  character  of  the  downy  covering  of  the  young ; 
a  field  of  research  as  yet  hardly  approached,  yet  fUU  of  Interest,  and  of 
practical  value  to  science. 

In  this  first  part  the  writer  very  appropriately  devotes  several  pages  to 
an  account  of  the  structure  of  the  cggj  and  the  mode  of  development  of 
life  within  it,  and  subsequently  notices  the  difierences  noticed  In  the  exter- 
nal form  of  the  egg  as  seen  In  the  dlfibreut  groups,  and  the  peculiar  vari- 
ations in  the  color  and  texture  of  the  shell.  The  greater  part,  however, 
is  devoted  to  a  discussion  of  the  classification  of  birds ;  a  new  or  consid- 
erably modified  system  of  which  is  proposed.  It  shows  that  the  writer 
has  given  the  subject  considerable  thought,  and  Is  in  many  points  highly 
commendable.  In  fact  approaching  In  general  more  nearly  to  the  natural 
system,  than  several  of  the  classifications  recently  proposed  by  our  (re- 
puted) highest  authorities.  We  scarcely  see  the  propriety,  however,  of 
making  a  third  sub-class  of  the  Ostrich  and  the  Dodo,  and  their  respective 
allies,  nor  of  dispersing  the  Proecoces  so  widely  among  the  Altrices,  as  Is 
done,  not  only  in  the  present  case  but  generally.  The  subdivision,  by  Oken 
(according  to  Agasslz,  by  Bonaparte  as  generally  received),  of  birds  into 
two  grand  divisions,  be  they  sub-classes  or  orders,  seems  to  have  been  a 
truthful  and  important  recognition  of  two  very  natural  groups,  the  sub- 
sequent mingling  of  which  seems  only  to  tend  to  prolong  confusion.  The 
parallelisms  between  the  two  groups  pointed  out  by  Professor  Dana,  or 
the  occui;rence  of  representative  groups  in  each,  seems  strongly  to  cor- 
roborate their  naturalness. 

Miss  Lewis's  modestly  written  book,  however,  seems  likely  to  supply  a 
gap  in  our  ornithological  literature,  and  as  it  bears  unmistakable  marks 
of  originality,  and  promises  a  clearly  expressed  epitome  of  the  present 
state  of  the  science,  we  heartily  commend  it  as  a  work  fully  entitled  to 
generous  patronage.* — J.  A.  A. 

Revikw  op  the  Scandinavian  Publications  in  Natural  History 
PURINO  1867  AND  PART  OF  1868.t    (lu  a  letter  flrom  Dr.  Ltttken  of  Copen- 

*  The  NaturaHst^s  Book  Agency  will  gupply  this  work  at  85  cents  a  part. 

t  Dr.  C.  F.  Liitken,  an  accompUshed  naturalist  and  assistant  In  the  Royal  Zoological  Ma- 
•eum,  at  Cop^'nhagen,  has  kindly  consent<Kl  to  prepare  for  the  Naturalist,  a  yearly  review 
of  tlie  progress  of  Natural  History  In  Scandinavia,  of  which  the  following  Interesting  report, 
to  be  concluded  in  the  next  number,  relates  to  the  literature  of  Denmark  and  Norway.  The 
oonduslon,  embracing  Sweden  and  Finland,  will  follow  soon.  As  these  works  are  rare  and 
generally  Inaccessible,  containing  papers  by  the  most  thorough  and  reUable  observers  in 
Northern  Eurb[)e,  we  tliink  the  readers  of  the  Naturalist  are  especially  fortunate  in 
earing  such  reports  fh>m  the  fountain  bead  of  natural  science  in  Northern  Europe. —Eds. 
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hagcn,  dated  October  1, 16GS0  —  Acconlhig  to  your  rnjueat,  I  Iw 
honor  of  l»;1ng  belbre  your  renders  h  Hliort  iumiiiarj'  of  tlio 
tiflc  contributions  of  ScBDillDavlaii  nuturtdlsts,  tutlie  t>rD|;rv«a  of  ifcoM^ 
department*  of  science  to  which  yonr  catctmed  Jonmol  ia  ilevoiedi  b«t 
Ibe  UioitPd  apace  likely  to  be  allowuti  to  sucli  a  rcvlcvr  will  permit  mf 
giving  little  more  tlian  the  titles  of  the  papers.  NcTirrUielt^s,  1  rnirtuli 
the  hope  tliut  It  will  be  sufHclent  to  show  tliat  the  part  lakea  by  t?<«iwll- 
navitto  nuturolistA  in  the  common  worlc  of  the  odvancemeul  of  scltuoc.  If 
Important  enough  to  Justify  the  Increaslag  attention  bcstoKMl  upos  U>U 
brnnch  of  scicnllUc  literature  In  later  times  abroad,  eflpcvlal);  In  Eaa- 
iaud  and  America;  and  I  may  be  permlttud  to  s<ld,  that  nowtirrv  uMgM 
the  Scandinavian  literature  be  better  known.  The  BciindluBvlau  titl>c«M, 
and  especially  the  Danish,  enter  so  largely  Into  tlie  cumpositioa  of  tba 
English  iangnnge,  that  it  must  be  a  comparatively  easy  (ask  Ibr  an  Abct- 
lean  to  make  himself  so  far  fikmillar  with  our  language,  that  tbclr  rick 
ntenlVy  treasures  may  not  be  unintelligible  mysteries  to  bim. 

Permit  roe  to  begin  with  the  scientific  productlonii  of  my  i>wn  coqatry, 
with  which  T  am  of  course  best  acquainted.  Of  papers  fkllln):  wllbln  Ifet 
limits  of  this  review,  the  Ontrglgt  over  det  KongeUgf  datuke  rfcfcfur*u'»«if 
BeUkabi  Forhandlinger,  for  1866  and  18<iT  (Proceedingn  of  the  Koysl  !>••• 
Ish  Academy  of  Science},  couti^u  the  following'.  First,  a  critical  Muqr 
from  the  pen  of'ihe  Secretary  (ProfesBor  Steensiriip),  •'  Ou  unav  of  ika 
more  important  results  of  the  diggings  mode  In  the  French  bonr-cstM 
during  late  years,"  containing  many  important  suggestions,  but  (Krkapa 
most  worthy  of  serious  attention  by  Its  opposing  strongly  some  oom* 
monly  diffliscd  notions  about  the  supposed  contemporaneity  of  man  ud 
certain  extinct  animals,  as  on  tanbUtlttd  fiirt.  The  author  will  only  ykU 
to  positive  material  evidence  of  man's  existence  at  h  given  pporh,  dr- 
duoud  from  his  treatment  In  deflulte  manni^r  of  the  bones  of  the  aalmalt 
bunted,  or  from  bis  having  made  unquustlonabto  and  autiientlc  Ognre*  of 
them;  and  such  arguments  are  as  yet  almost  absolutely  wauling:  tl* 
"bare  evidences"  are  rejected  as  utterly  uscleos  lo  Ibis  respect.  Pr»- 
feasor  Reinhardt  has  described  and  ilgnred  (on  two  platvsj  ihtrc  n>« 
Bpeclea  of  Charaeinoi^  from  Logoa  Santa,  Braxll  {riabina,  new  gcMnt, 
arffttUea  Reinh.,  CharaHdiinn,  new  genus,  fateialtim  Rclnh.,  and  I^arvirt 
Hilaiil  Rclnh.).  In  the  French  ■Tesumf,"  attached  lo  this  papvr  (•■  !■ 
ftactto  almost  all  the  papers  of  the  "  Proceedloga,"  for  tlie  purpow  of 
making  them  more  Intelligible  to  foreigners),  the  author  add*  aom*  Inter- 
esting remarks  on  the  geographical  ilistribnUon  of  the  Brvilllou  fKab- 
water  flshes.  Mr.  Reinliardl  has  brought  home  from  the  Bio  San  Frii^ 
Cisco,  bat  especially  from  Its  trlbutnry.  the  Rio  dos  Telliar  CUinas  Gensa). 
twenty-live  species  of  SUurofdf,  twenty-six  ot  Chtxraeiaoldi,  tbur  oT  Ojim- 
ni>to<da,  and  two  at Sdanitldt.  Fourteen  other  fishes  hate  lif.  >.  '  .  '  ' 
fW>m  the  same  ivalcr-bosin  by  other  naturnllM^,  and  four  nl■^r. 
tlonedby  the  residents  of  the  country,  but  remarkably  piiii.:_ 
not  a  single  Chromid,  though  the  adjoining  waters  are  rldil}-  "'  '  .'  iLh 

species  of  this  flimily.    Professor  Hannover  has  given  an  obstt 
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researches  on  "the  microscopical  structure  and  development  of  the  der- 
mal teeth  (scales  and  spines)  of  the  Chondropterygii."  The  memoir  Is 
printed  in  fliU  in  the  Transactions  of  the  Academy,  and  illustrated  with 
four  plates  and  some  figures  in  the  text.  French  resum6s  having  been 
added  both  to  the  Memoir  (at  least  to  the  copies  separately  printed),  and 
to  the  paper  in  the  "Proceedings,"  I  sliall  confine  myself  to  mentioning 
that  the  author  has  established  four  types  of  placold  dermal  teeth  accord- 
ing to  the  shape  of  the  cells :  the  "conical"  (dorsal  spines  of  Raja  batis), 
the  "knoU-llke" (scales  of  Carchariaa  and  Chiloscyllium)^  the  "net-shaped" 
(spines  and  scales  of  Trygon)^  and  the  "bundle-shaped"  cell  (Pristis).  A 
chapter  is  added  on  the  dental  structure  of  the  dermal  plates  of  Ostranon, 
and  a  detailed  description  is  given  of  some  very  enigmatical  comb-lilie 
corneous  bodies,  preserved  in  the  museums  of  Copenhagen,  Christiana 
and  Kiel,  but  of  unknown  origin :  from  their  resemblance  in  microscopi- 
cal structure  to  the  dermal  spines  of  skates,  the  author  is  inclined,  I 
think,  hardly  with  sufllcient  reason,  to  ascribe  them  in  some  way  to  this 
order  of  fishes.*  Professor  Johnstrup  has  discovered  In  the  old  Danish  part 
of  our  neighbor-kingdom,  at  Annctorp,  in  the  vicinity  of  Malmo,  In  Sca- 
nia, a  new  locality  for  that  remarkable  limestone  formation,  termed  the 
"Faxoe-limestone;"  it  is  one  of  the  youngest  links  of  the  Cretaceous  for- 
mation in  Scandinavia,  and  Is  extremely  rich  in  fossils,  being  in  fact  a 
great  fossil  coral  growth.  At  Annetorp  the  relations  of  this  second  de- 
posit of  Faxoe-limestone  to  the  other  stages  of  the  Chalk  formation  are 
clearly  indicated  and  have  confirmed  the  position  previously  assigned  to  it. 
Professor  Lange  reviews  the  species  of  plants  figured  in  the  forty-sixth 
part  of  the  "Flora  Danlca,"  and  Professor  (Ersted  continues  his  curious 
experiments,  demonstrating  that  certain  fUngi,  parasitic  on  different 
species  of  plants,  and  described  as  distinct  genera  and  species,  are  in 
reality  only  the  alternate  generations  of  one  species.  This  he  showed  to  be 
the  case  with  Podisoma  Sabince  infesting  the  branches  of  the  Savin,  and 
Boestelia  cancellata  (on  the  leaves  of  the  pear),  while  Podisoma  clavariS' 
formey  residing  on  the  branches  of  the  juniper,  manifests  Itself  as  the  first 
asexual  state  (or  generation)  of  the  Boestelia  penicillata  (lacuata),  which 
gets  its  livelihood  trom  the  leaves  of  the  apple  and  the  white  thorn ;  and 
P.  juniperinum,  inhabiting  also  the  branches  and  leaves  of  the  juniper,  is 
in  the  like  manner  reduced  to  the  corresponding  form  of  the  Boestelia 
cornifera  (comuta),  infesting  the  leaves  of  the  Sorb  (Mountain- ash).  You 
will  remember  that  the  specific  identity  of  Puccinia  graminis  and  Oidium 
berberidis  was  in  the  like  manner  demonstrated  some  years  ago  through 
the  almost  contemporary  experiments  of  De  Bary  and  (Ersted,  thus  con- 
firming the  opinion  for  a  long  time  fostered  by  farmei*s,  but  rejected  as 
superstitious  by  most  naturalists  (Sir  Joseph  Banks  excepted),  on  the  ob- 
noxious infiuence  of  the  Barbary  on  the  corn-fields. 

*  A  flew  months  siiioe,  Profrssor  Balrd  placed  in  our  hands  a  singular  bony  plate,  recclred 
by  him  Arom  Processor  Jenks,  the  locality  of  which  was  unknown.  Prom  a  microscopic  secUon 
ct  this  specimen  we  came  to  the  conclusion  that  the  plate  must  have  belonged  to  some  part  of 
an  unknown  placold  fish;  and  fW>m  the  slight  description  of  Professor  Hannover's  specimen,  we 
beliere  ours  to  be  the  same.— Eds. 
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DuriDs  tlie  Inst  two  years  two  volumes  bstye  been  Isituod  nf  i^  1 
actions  of  tlio  Ro>ul  DmiiMh  Acndem;  of  Sdcnve  (Vol*.  Vf, 
They  coDtain  Uie  rolJowlng  meoiolrs :  l'rorc8«ar  IlaiiiiifTcr*a  OImottUImb 
on  Encysted  Iletmlmlis  lu  Hie  Frog  (wltb  two  platfa).  aiid  on  Um  fitran- 
ure  Biid  Evolution  of  Scules  and  Spines  in  tlie  CortllBKinoa*  FMm 
(spokei)  of  above) ;  ProIV^BHar  Jolinslrup's  Monoyrapb  of  Ui«  Mannar  of 
Formation  of  tlie  Fitsoe-IImeatont:,  and  its  later  altitralloiiv ;  Ur.  KnbtMi^ 
Helmtntholoi^ual  Itescarcbes  In  Denmark  and  Icelnud.  eaprclallf  iiii  tk* 
Ecblnococcus  disease  In  the  latter  country ;  Dr.  Ber^^b's  AuatiJOiical  C«>- 
tribntloDS  lo  the  Illstorf  of  the  .EoUdluceai  (nitb  nine  platca) ;  I'n>ftMHt 
(Erstod's  on  a  peculiar,  hitherto  unknown,  manner  of  Kvolatton  lu  cvnala 
Parasitic  Mushrooms,  especiailj  on  the  genetic  couueutioD  bctwe^i  Ot 
Podisoua  of  Ibe  Sarin  and  the  BoBslella  of  the  penr  tree,  and  Aaniif  Ut. 
Oottechcr's  tlonograpli  of  the  Hepatic  Mosses  of  Mexico,  docribcd  tnm 
the  collection  of  the  late  Professor  Llebniann.  As  most  of  iLrite  papcn 
had  been  pabltsbed  sepuratcly  before  1867,  or  have  already  hcva  rvftmri 
to  above,  it  will  be  suQlctent  to  direct  the  attention  of  butanbil*  lo  Ua 
last-named  volmninoua  memoir,  by  one  of  the  first  authorities  tm  i 
snbject.  It  is  written  In  Latin,  and  illustrated  by  twenty  plntva. 
representing  species  of  Plagiochlla.  More  than  two  buudrcd  ■ 
Ucpatlcs  were  collected  by  Mr.  Llebmann,  and  liirec^finirUia 
number  were  now  to  science.  In  the  Scientlflc  CoiitrilTOtlatM  : 
Bocielrf  of  Natural  History,  for  the  years  ISQS  and  I8CT,  fou  wUI  I 
rurlons  papers  on  ZoOlogy  and  Botany.  Dr.  Kmbbo  fbnran 
papers  ou  HciinlntbolDgy.  In  the  Qrst  ho  treats  of  certain  DnricTatiii 
nnrslog  forms  of  Ticnia,  and  their  prcsamed  corresponding  malnntt 
des,  namely,  the  so-termed  Gj/porhj/nehut  pimillia,  from  the  uiucw  iif  tbc 
intestine,  and  from  the  gait  bladder  of  7Ynca,  In  wbich  tho  auUtor  Itf 
recognized  the  "nurses"  respectively  of  Tieula  marrvfito*  {Tnm  jMm 
niiriimiriLr),  and  T.  curryltni-riMfitii  (rroin  Artlta  nieirai.  T.  (CjrMlosna^ 
arionia  (lltuacis)  ts  probably  the  Irnniuture  condition  of  T.  tutlHtarmUwl 
the  Stork;  and  the  miulatare  tape-worm  observed  by  Si^tn  In  tlie  Tha*- 
brio  mollifr  is  Identical  with  the  Tienla  murlna  of  rats  and  dilcc  M  tat 
suggested  by  KUchenmelstcr. 

In  a  second  paper  Dr,  Krubbe  bus  descrllicd  and  figured  ilic  tapn-wnnt 
oftlic  bustard,  T.  ciltoiia  Bl..  and  Idiogrart  otidU.    Tho  lalur  n«*  ftMt 
la  especially  di)ittuguished  by  the  peculiar  wlng-ltke  dilatation*  oT  ih 
sixth  and  seventh  anterior  segments  (the  head).    Dr.  I)i'r:;b  !:u  ojo- 
tiuued  his  researches  on  the  anatomy  aud  systvnmilc  dlnUi' 
Gymnobrancb late  and  allied  Mollosca  by  tlie  descrlplion  ■■•■.. 
Investigation  of  two  species  of  Phiiliana  (P.  loca  D'Urb.,  :• 
new  spec).  The  .iccessoryeye  discovered  in  the  latter  Hpttii 
a  closer  liiveBtlgatlon.  and  a  reflitatlon  of  the  prcHuincd  epipudlal  J 
Margarita,  described  by  Mr.  Agaasli.    The  anthor  also  stroDglf  < 
the  fcoal  theory  of  tba  urtlcating  corpuscles  in  XoMUceai. 

part  of  tlie  paper  he  describes  a  parasHlc  Crustacean  {lanaU*  i  

found  on   Phldiana  IviiffUf,  and  allied  lo,  or  nt  least  analugiwi,  (» 


rardrini^ 


NATURAL   HISTORY  MISCELLANY. 


559 


Splanchnostrophus.  Some  notes  on  the  latter  genns,  and  on  an  Acarus, 
parasitic  on  Galvina  rupium  ai*e  added.  Mr.  Morcli  has  given  a  detailed 
account  of  the  Mollasca  of  the  Faroe  Islands  (Ccphalopods,  three  spe- 
cies; Brachiopods,  one  species;  Gasteropods,  sixty-five;  and  Bivalves, 
forty- two  species),  illustrated  by  an  instructive  tabular  synopsis  of  the 
geographical  distribution  of  the  MoUusks  of  Iceland  and  Faroe. 


NATURAL  HISTORY  MISCELLANY. 


ZOOLOGY. 

The, Moose  Tick. — On  the  13th  of  April  a  pair  of  young  moose  were 
brought  through  New  York  on  their  way  to  Europe.  They  were  raised  in 
Nova  Scotia,  and  being  very  tame,  were  allowed  to  run  at  large.  The 
cow  moose  would  ramble  off  in  the  woods,  and  while  there,  had  become 
Infested  with  ticks;  the  bull  had  escaped  contact  with  these  insects. 
When  the  cow  arrived  in  New  York,  her  sides  and  back  were  almost 
covered  with  adult  ticks.  The  insects  were  removed  very  much  to  the 
relief  of  the  animal,  and  the  ticks  were  placed  in  a  bottle  without  food  or 
water.  On  the  1st  of  May  they  commenced  to  lay  eggs,  and  continued 
to  do  so  until  the  25th  of  June,  when 
they  died.  The  eggs  are  forced  out 
in  large  masses.  On  the  3d  of  July, 
the  day  after  I  sent  the  drawings  to 
you,  the  entire  mass  of  eggs  seemed 
to  hatch  out  at  once,  the  shell  open- 
ing like  a  clam,  and  releasing  a  six- 
legged  insect.  —  W.  J.  Hays. 

[The  specimens  sent  us  by  Mr.  Hays 
are  very  interesting,  as  showing  that 
the  young  tick  has  only  three  pair 
of  legs  instead  of  four,  which  all 
adult  spiders  and  mites  {Arachnidd) 
possess.  This  is  a  strong  argument 
tot  the  supposition  that  the  Arach- 
nids form  an  order  in  the  class  of  insects,  and  not  an  independent  class. 
Fig.  1  e  represents  the  adult  tick,  drawn  by  Mr.  Hays.  The  six-footed 
young  has  enormous  legs,  and  the  head  is  separated  from  the  hind  body, 
where  in  the  adult  it  is  sunken  in  the  thorax,  d,  shows  the  claws,  with  a 
broad  sucking  disk  beneath,  enabling  it  to  adhere  to  objects.  On  the  right 
is  a  magnified  drawing  of  the  mouth  parts  of  the  young;  a,  is  the  labium, 
armed  with  hooks ;  &,  the  maxillae,  probably,  also  armed  with  powerfhl 
hooks,  and  c,  the  mandibles.  Thus  armed,  the  young  tick  buries  itself  in 
the  flesh  of  its  victim.— Eds.] 
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K-rrnns  reeidlii|[  in  ottacr  dliitiiru.  AIpd,  UuIdb  Sbo 
tulli'— H.  rBEEDLET,  A'orHiloaa,  Fa, 
I.RFTi>OFTEHA,-~The  r»rer  >pepie«  of  Cntn<^B]a  ((^pretallr  C.  rrllrla)  itn 
eichnngo  (br  Atiiencnn  Lepldojiiern  by  jAtUS  ANUttS,  ITmi  fWnu.  A*,  r. 
MoLhi.  leBiiK'fallr  OomHtrblit).  *r*  il 


PL-i'lully  iluire  la  obUiin.  either  by  exdmneo  or  nor 
Wetlem  Stales  Bnil  Terrimrlei  or  IVinn_BrUlah  Aiuc 
ones  ulilmaa,  CoaUmrgh,  Kan 


ANSWEllS  TO   COERESPON'DENTS. 

a.  J.,  WjomlnB,  LoHime  Co.,  P«. — Yonr  ■pcclmenii  name  pcrt'*<'f7  Tfc^  "■  "■< 
of  ttae  order  ortbe  Pnr-bBlla,  anri  lielong  to  the  Keno*  Graiirr  Mlcb  nr  mtm 
we  «inni)(  itetermlne  st  Ihls  nioment.  ini]  ii  might  require  Bome  tluily.  Tha  nwM 
are  raLher  inre. — Coako  reeknnlnn  but  nine  KpocteA  taaaa  In  Uront  HritMn  TAn  U 
close!;  allied  to  the  rommOD  PultliBll,  but  more  cnrlont  and  elci^iuii  In  Ibrm.  Vvm 
it  knnirn  for  Uiem,  nornra  Uier  Buppoeed  to  be  al  all  polsonoiu.  ItolUlvwiM 
while  to  look  fbr  more— C.  M.  T. 

W.  □■  K.,  Conlbanh,  Weel  Vn,  — The  phosphorescent  larva  enrli^j-ed  li  UMnaaa 
Pholnrls  Pffn-Tlvnnrpn  Iter  ng.  9,  p.  MSI.    It  1*  our  mnrX  commoB  Innilnou  lana,M 

IT   -     111 ■    M  -    [■■:> ,.■.  ,-    ,    - :   1.,  , ■,      u,    -r...nMteMI«   ' 

ol.lij.      ■  ThrjinM 

J.M.H.,Kiiliuniiioo,lViF>,_mirin)r  clondy  woalhar  moths  anil  buucrdie*  MtKN 
theicEolTi'e  during  thi;  ilay  in  ^lar^a  Jiml  nmiiuE  leaves  anil  elmllBr  hiding  |iIb«(.   n^ 

days, 

IV.  C.  P.,  Ensthsm,  Main.— Tonr  flih  is  tha  rnre  lilOe  "Oiie-«potlert  Dorr- nf  I*. 
Storcr's  lleport  (p.  TS.  pi.  U,  flg.  S).  .*r(7!irr(ii™<  tntimaCHlnru'  of  K;>U-t\rhln,  l>r.»«offr 
aars  that  ihe  onfv  specimen  he  has  seen  was  Inkcn  in  lloslon  harbor.  Oil.  IMT.  Mr. 
Ilati-helder'B  siwcimen  wns  laken  at  Sncci,  Me.  Your  Ilsh  Ij-  of  about  ihe  same  liim 
the  other  two  known  specimens,    lias  your  Bsh  any  eggs, or  does  it  appeuwb) 

W.  W.,  East  Windsor,  Conn.— The  larva  la  rftofcrtrmn  pin/eium,  one  of  tb(  ■!>- 
worm  flimily,  Ihou^  a  very  singular  form. 

H.  IT.  K.,  Speucer.  Mass.  — For  a  brief  notice  nf  ttao  froth-lD*oct,  which  make*  Oa 
"toad- spittle,"  see  Vol.  I.  of  the  SATL'HtUST,  p.  IK7. 

im  the  Insect,  which  is  the 
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THE    SMALLER    FUNGI.* 

BT  JOHN  L.  RUSSELL. 

Almost  eyerybody  supposes  that  there  can  be  no  doubt  as 
to  what  a  toadstool,  a  mildew  or  a  mould  is,  and  some  may 
even  correctly  call  them  fimgi,  if  they  are  acquainted  with  the 
Latin  word,  which  denotes  them.  Rust  on  grain,  and  smut 
on  maize  or  Indian  com,  are  also  familiar  to  farmers,  but  a 
multitude  of  other  of  the  smaller  fungi,  are  only  known  to 
tilie  botanist.  An  accurate  knowledge  of  them  is  to  be  found 
only  with  the  mycologist,  who  as  a  botanist,  devotes  unceas- 
ing and  strict  attention  to  this  particular  department  of 
natural  history.  Abroad  it  is  to  the  researches  of  many 
eminent  men  and  women  on  the  continent  and  Great  Britain, 
and  in  this  country  to  several  others  both  dead  and  living, 
that  the  structure,  mode  of  growth,  relation  to  the  various 
departments  of  industry,  injurious  effects  and  general  utility 
of  these  smaller  fungi  in  nature,  are  collected  and  known. 

As  plants,  though  of  a  very  low  order  of  organization,  the 
smaller  fungi  treated  of  in  the  work  before  us,  are  of  great 
interest  as  mere  objects  of  beauty.  To  attain  a  full  compre- 
hension of  this  fact,  recourse  must  be  had  to  the  microscope, 

*Ba8t,  Smnt,  Mildew  and  Mould.  An  Introdaotion  to  the  Study  of  MIcroioopIo  Fungi* 
by  M.  C.  Cooke,  with  nearly  800  flpires  by  J.  E.  Sowerby.  London.  ISmo,  pp.  238,  iao& 

Entered  aeeording  to  Aot  of  ConirreM,  In  the  year  1888,  by  the  Psabodt  Aoadsxt  or 
SODENOB,  hi  the  Clerk's  Office  of  the  Dlitrtot  Court  of  the  Dutrlot  of  Meiiaul 
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jcause  the  several  portions  of  these  structures  arc  heyund 
the  reach  of  the  unaided  vision.  No  one,  who  tlovn  doI 
know,  could  possibly  conceivfl  that  the  little  specks  of  brown 
or  black  seen  uu  the  brilliant  and  ripening  foliajro  of  the 
maples  in  September  and  October,  (or  to  be  seen  on  ttte  nkin 
of  apples  and  pears, and  many  kindr«  besides  on  dry  atallut  of 
plants,  oo  straw,  on  old  deeaying  matter,)  on  the  fence  niU, 
on  the  panes  of  the  window,  on  the  Ixxiies  of  diseaswl  hoiiiw- 
flies,  on  putretying  and  decaying  matter,  arc  reeepbicles  of 
exquisitely  sculptured  and  carved  seed-vessels,  called  tpotta; 
beaded  thread-like  strings  of  pearls ;  or  of  myriails  of  tbc 
most  fantastic  shapes  that  the  genius  of  man  in  imitatiTi?  or 
creative  art  has  developed.  A  subject  so  broad,  and  one 
which  can  l>e  investigated  at  any  season  of  the  year,  inviting 
the  iKitauist  forth  from  earliest  spriug  to  latest  aiitunm,  to 
ft  I  of  beauty  on  every  living  or  ripcuiug  leaf 

ituu  in  winter  rondenng  the  evening  lamp  still 
ictive  ill  studying  by  its  aid  the  collected  trwwan* 
.It;  Hummer's  glcuuings,  cannot  but  interest  every  thuuglil- 
lui  person  in  some  way  or  otiicr,  if  it  should  be  presented  in 
an  agreeable  manner,  or  with  reference  to  the  industrial  pur- 
suits of  society. 

Nor  only  to  the  general  botanist,  or  even  to  the  botanist 
whose  speciality  is  the  study  of  fungi,  is  this  subject  one  of 
more  than  ordinary  interest.  Some  slight  ac^jnaintaiice  with 
a  few  of  these  wonderful  little  plants,  would  render  the 
walk  for  exercise  or  pleasure  ten  times  more  valuable  and 
remunerative.  Who  has  Hot  noticed  bo  early  in  summer  as 
some  bright,  sunny  day  in  June,  along  the  dusty  roadside 
where  the  blackberry  vines  creep  among  tbc  weeds  and 
grass,  their  leaves  powdered  beneath  with  rich  golden  duet, 
shaken  from  little  orange  colored  cups?  And  many  is  the  en- 
quiry from  many  a  child,  or  even  older  person,  that  I  would 
tell  them  what  such  a  phenomenon  were.  The  leaves  of  the 
barberry  bushes  too,  with  their  extraneous  adornments,  when 
the  fruit   is   tempting   men  and  women,  lads  and   maidcna 
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alike^to  the  old  stone-walls  and  rocky  pastures ;  the  leaves  of 
the  quince  bushes  in  the  garden ;  of  the  thorn  bushes  in  the 
fields,  how  strangely  distorted  by  curious  forms.  The  wearied 
looking  and  dusty  lilac  bushes,  so  dusty  at  the  end  of  summer 
that  no  rain  can  wash  them  clean,  nor  even  will,  so  long  as 
the  egg-mould  riots  on  the  upper  surfaces  of  their  leaves ;  the 
crystalline  drops  of  permanent  dew  glittering  in  the  morn- 
ing sun  and  which  surmount  many  a  tuft  of  equally  crystal 
threads  in  countless  numbers,  issuing  from  some  rejectamenta 
or  waste  matter ;  these  and  many,  and  more  beside,  often  at- 
tract attention  as  we  stroll  or  walk  for  exercise  or  pleasure, 
but  are  soon  forgotten,  because  nothing  is  known  of  them ; 
and  who  is  there  to  tell  ?  Cunningly,  wisely,  and  full  of  a 
secret,  hidden  meaning,  a  thousand  forms  of  the  lower  vege- 
table life,  look  up  into  the  faces  of  pedestrians  who,  with  re- 
pressed curiosity,  and  not  quite  willingly,  tread  them  under 
foot.  They  are  leaves  of  the  gi'eat  folio,  marginal  notes  on 
the  pages  of  the  book  of  Nature,  often  and  to  many,  and  for 
a  long  period  to  every  one,  hieroglyphs  whose  deciphering 
would  repay  all  the  requisite  toil.  ''How  thankful  I  am  to 
you,''  said  a  friend,  ''that  you  have  told  me  so  much  about 
these  beautiful,  though  dry  and  fragile  lichens,  which  carpet 
the  old  pastures ;  they  no  longer  can  taunt  me  with  their  pre- 
suming pride,  that  they  are  something  beyond  my  acquaint- 
ance." "The  best  lectui*es  on  botany,"  said  the  well-known 
educator,  Geo.  B.  Emerson,  once  in  conversation,  "is  after  a 
plan  persued  by  a  friend,  who  in  the  fields  discourses  ou  the 
structural  differences  of  whatever  plant  he  meets."  "Differ- 
ent kinds  of  plants,  enough  to  occupy  your  life  time,  are  now 
under  my  hand,"  said  Linnaeus,  a  hundred  years  ago,  as  the 
anecdote  is  told.  What  would  the  Swedish  savant  say  now, 
when  on  the  leaf  of  the  elm  alone,  more  than  a  dozen  spe- 
cies of  minute  fungi  are  to  be  found  ?  In  a  basket  of  wet 
mosses,  lay  through  the  night  and  part  of  the  next  day,  a 
large  agaric,  with  a  few  patches  of  a  white  mould  attached, 
which,   in   that  space   of  time,  completely  matted   by  ita 
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rapid  growth  of  intricste  fibres,  every  Burrounding  objeol, 
revcaliug  in  tbe  smallest  bit  of  itself  the  forked  brancbei 
Bpores  of  a  species  of  Peronoapora  with  its  two-formed 
auy  single  one  of  which  falling  on  the  living  tigsiic  of 
gorminat«d  and  boro  fruit  iu  turn  I  A  few  hours  dampoMi 
Bud  heat  will  develope  the  Botrytia  and  load  its  alundo' 
stalks  with  grape-like  bunches  of  seed-Iiearing  cells. 

With  an  intention  to  introduce  these  little  pnruJttesl 
growths  to  the  attention  of  the  reading  and  thinking  public, 
to  such  as  would  readily  att«nd  lectures  illustrating  nicfc 
topics,  and  to  make  plain  and  easy,  wliat  at  first  sectnH  w 
obscure  and  mysterious,  the  author  commences  by  bringiiqf 
forward  some  of  the  species  most  common  in  England,  wtd 
explaining  by  words  and  by  figures  their  form,  structure  rad 
occurrence.  AVe  have  only  to  change  the  words  s  liUlc 
and  designate  tbe  fields  close  to  any  large  town  or  city  of 
the  United  States,  or  at  least  of  New  England,  to  And  tti« 
same  or  similar  living  plants,  whose  foliage  or  other  ports  of 
them  are  infested  with  the  same  species  or  with  kinds  cl 
allied 

"Amongst  the  six  families  into  which  fungi  are  divided, 
one  in  which  the  spores  are  the  principal  feature.  Tbi* 
family  is  named  Coniomyceles,  from  two  Greek  words  mean- 
ing 'dust  fungi.'  This  family  includes  several  smallrr 
groups,  termed  ordera,  which  are  analogous  to  tbe  lutniml 
orders  of  flowering  plants.  Without  staying  to  enumemle 
the  characteristics  of  these  orders,  we  select  one  in  wbidi  tbe 
s[)ores  are  enclosed  in  a  distinct  peridium'  as  in  our  typical 
plant  they  m'e  contained  within  a  sort  of  cup-like  exiTCbceocc. 
This  order  is  the  J&cidiacei,  so-called  after  jJCcidium,  tbe 
largest  aud  most  important  of  the  genera  included  witbia 
this  order.  The  ^cidiacei  are  always  developed  on  living 
plants,  sometimes  on  the  fiowei3,  fruit,  leaf-stalks,  or  etcms, 
but  most  commonly  on  the  leaves,  occasionally  on  llic  upper 
surface,  but  geuerally  on  the  inferior.     Tbe  dilTerent 

•  Ptridiuni,  Uie  coierwg  of  Uie  flMiIs  or  fUsffl. 
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are  distributed  over  a  wide  area ;  many  are  found  in  Europe 
and  North  America ;  some  occur  in  Asia,  Africa,  and  Aus- 
tralia.''    (pp.  5,  6.) 

The  Eev.  Dr.  M.  A.  Curtis,  in  his  Catalogue  of  Plants  of 
North  Carolina,  published  at  Raleigh,  in  1867,  furnishes  us 
with  as  many  as  thirty  species,  to  be  found  on  the  leaves 
of  as  many  different  living  plants.  Other  lists  in  different 
parts  of  the  United  States  give  us  still  other  species  infest- 
ing other  kinds  of  plants.  Thus  Schweinitz,  in  his  *^ Synop- 
sis of  North  American  Fungi,"  mentions  or  else  describes 
forty-one  distinct  species,  which  grow  upon  the  leaves  and 
other  parts  of  native  plants.  From  these  let  us  select  his 
^cidium  ranunculacearum^  which  attacks  the  foliage  of 
various  kinds  of  the  buttercups,  or  Ranunculus.  This  fungus 
is  likewise  found  in  England,  and  listen  to  what  our  author 
writes  about  it : 

"It  is  found  on  several  species  of  Ranunculus,  as  i?.  am«, 
htdbosusy  and  repens.  The  leaf  is  thickened  at  the  spot  oc- 
cupied by  the  parasite,  and  generally,  without  indication,  on 
the  opposite  surface.  Sometimes  one  spot,  at  others  several, 
occur  on  the  same  leaf.  The  peridia  are  densely  crowded 
together,  often  an*anged  in  a  circinate  manner,  t.  6.,  like  a 
watch-spring.  The  seeds  (spores)  ai-e  orange,  but  slightly 
varying  in  tint  on  different  species  of  Ranunculus.'' 

The  several  species  of  Ranunculus  here  cited,  though  in- 
troduced plants,  have  become  common  in  this  country,  and 
serve  to  enamel  with  golden  blossoms  our  own  meadows  and 
fields.  The  swelling  or  excrescence  upon  the  leaves,  thus 
technically  called  peridium,  as  we  have  before  noticed,  splits 
at  the  top  into  many  points  or  teeth,  and  renders  it  a  pretty 
fringed  cup  filled  with  the  yellow  spores.  On  this  account 
the  JScidiums  are  termed  cluster-cups,  the  more  so,  espe- 
cially when  they  are  arranged  in  clusters  upon  the  leaf.  Of 
a  species  which  in  England  infests  the  leaves  of  the  '^Goat's- 
beard"  {Tragopogon) ^  we  are  informed  that  '^the  spores  in 
this  species  are  orange,  sub-globose,  sometimes  angular,  and 
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indeed  very  variable  both  in  size  and  form,  though  the  aa- 
jority  are  comparatively  large.  Kucb  of  tbese  budica  it, 
doubtless,  capable  of  reproducing  its  spocies. nod  if  wc  com- 
pute  2,000  oluster-cups  as  occuiTing  on  each  leaf,  and  m 
have  found  half  as  mauy  more  on  an  ordinary  sized  leaf,  tad 
suppose  eat^h  cup  to  contain  260,000  spores,  wbich  again  i« 
below  the  actual  uiimlxir.  then  we  have  not  less  tliui  fin 
hundred  millions  of  reproductive  bodies  on  one  leaf  of  thm 
Guat's-beard  to  furnish  a  cmp  of  parasites  for  the  plants  of 
the  succeeding  year.  We  roust  reckon  by  milUona,  and  oor 
figures  and  faculties  fail  in  appreciating  the  niyriads  of 
eporea  which  compose  the  orange  dust  produced  upon  ob« 
iafected  cluster  of  plants  of  Tragopogon.  Nor  ia  tia»  all. 
[  for  our  number  represents  only  the  actual  proto-^pures  wbidi 

;  contained  within  the  cups;  each  of  these,  on  germiua* 
tion,  may  produce  not  only  one  but  mauy  vegetative  apora 
(sprouting  buds),  wbich  are  exceedingly  minute,  and  indi- 
vidually may  be  regui'ded  as  embryos  of  a  fresh  crop  of 
cluster-cups."     (pp.  7,  8.) 

The  stems  mid  leaves  of  the  sweet  violets,  and  of  tlie 
eral  sceutless  ones  beside,  are  distorted  and  ruined  by 
cluster-cups ;  the  stinging  nettle  docs  uot  escape ;  the  banl|' 
dock,  the  useful  currant,  the  wild  geranium  alike,  feed  with 
their  juices  other  kinds,  aud  a  wide  field  of  observation  i» 
offered  to  the  lover  of  the  microscope,  to  det^-ct  and  discover 
other  and  yet  unknown  native  sorts.  However,  "let  na 
warn  the  young  student  against  falling  into  the  error  of  sap- 
posing,  because  fhe  specific  name  of  the  fungus  is  derived 
from  the  plant  it  infests,  that  therefore  the  sjiecics  diflirn 
with  that  of  the  plant,  and  that  as  a  rule  be  may  anticipate 
meeting  with  a  dicitinct  species  of  fungus  on  every  dietind 
species  of  plant,  or  that  the  parasite  which  be  encoonteni  on 
the  living  leaves  of  any  one  plant  is  neceagarily  s] 
distinct  trom  those  found  ou  all  other  plants.  Th< 
gist*  will  look  to  the  specific  differeuces  in  the  parasite 

•  Ujcologln.  one  who  exclnilrel;  tludket  ninsl. 
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out  regard  to  the  idi^iitity  or  distinctness  of  the  plant  upon 
which  it  ia  a  jiariisite."    (p.  6.) 

It  is  Bu  old  aud  erroneous  opinion  which  some  of  our  fonn- 
ere  yvt  entertniii,  and  which  they  have  received   by  ti-odi- 
tJon  from  their  ancestry,  who  brought  it  with  them  from  the 
old  country,"  that  the  cluater-cupa  on  the  leaves  of  the  bar- 
berry were  ciipablo  of  producing  the  blight  aud  mildew  upon 
'grain,  and  that  as  an  exemption  from,  or  security  aguiust, 
■such  a  fate,  every  barber ry-busli  ubould  bo  effectually  cxter- 
iioiuatcd  from  the  gi'ain-tields,  if,  by  carelees  husbandry  or 
lurposely  for  its  fruit,  it  should  be  found  bordering  them. 
This  (jpinion,"  says  our  author, 
even  received  the  support  of  I 
Sir  Joseph  Bunks,  but  nu  fuii< 
can  bu  much  more  distinct  than  I 
lose  found  on  grain  crops,  and  I 
lis  species  on  the  leaves  of  the  I 
bart>orry."     In  this  instance  Iho  | 
cups  are  elongated  and  cylindri- 
cal, aud  the  spots  on  the  upper  I 
Burfiu^e  of  the  leaf  are  roddtish, 
bright,  and  distinct;    the  teeth  I 
the   edge   of    the    cup    are  I 
vhite  and  brittle,  and  the  orange  I 
Bpores  copious."   (Fig.  1 ;  a,  leaf  I 
of  barberry,  with  cluster-cups,  ^cidium  berberidia ;  b,  a  por- 
loa  magnified ;  c,  the  same  seen  sidowise).. 
Very  singular  and  curious  clusters  of  excreaencea  ooour 
on  the  leaves  of  the  apple  tree,  pear  tree,  and  mountain-ash 
bush,  and  are  very  prominent  on  the  leaves  of  the  quince  tree, 
ind  especially  of  the  wild  apple  tree  of  the  West,  consisting 
if  largo   peridta,  pointed  at  the  tops,  and  so  swollen  below 
B  to  bear  a  rude  rosemblimce  to  urns,  the  edges  split  into 


■  Tlili  fangn*  anil  Pw-einla  g, 
ir  of  the  Natcbaust. 
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long  and  contorted  threads.  They  are  species  of  Kostelia,  ttt 
Ji.  tacerala  (Fig.  i ;  a,  natural   size,  living  on    tho 
and  IViiit  of  the  hnwthom;  b,  a  portion  tnaguitied), 

kikh  lala,  mali,  aimtUa,  and    of^ 

1  Centridium   cydonia,   tbu  i 
I  of  which  arc  of  u  li^t  i 

ctilor.  The  leaver  of  the  |MOi 
I  Hr  uro  Boniotitiics  nttucknl  I 
Peridermimn,  wbicb  in  tw(i>| 
cios  altera  tho  foliage  and  i 
the  effect  of  th«  bniiirbos. 
I  this  gpnU3   the   pi-ridiom 
I  irregularly,  and   does  not  I 
I  cups  or  ]i»rn9  or  fringed  vci 
I  The  P.  pint  has  l»een  freqiH 
'  noticed    in    this    countrj-. 
common  houscleok  ia,  in  England,  attacked  by  a  pan 
,  fungus  of  this  family,  which  burrows  in  the  pulpy  tifM 
jits  thick  and  succuleat  leaves,  and  hence  caMvd  £mb^ 

ilu7ti;   but  1  can  find  uo  notice  of  its  occurrence  wH] 
"Wo   have   derived   much   pleasure,"  says  Mr.  Conk^ 
Tiewing  the  astonishment  and  delight  cxhihittnl  by  1 
'  to  whom  we  have  personally  cominimicatcd  e|M>cimcnB  a 
,  little  fungi  we  have  euumenited  for  examination  uuda 
I  t  microscope ;  and  wo  recommend  with  confideuce  this  ] 
of   parasitic  plants,  unfortunately  so  little   known, 
worthy  the  attention  of  all  who  are  interested  ia  tiw  I 
aspects  of  nature,  and  who  can  recognize  the  huud 

'That  teta  n  «iin  amidal  Ibo  llnnainml. 

Or  laoulda  a  Jewdruii,  util  tlglils  u|i  ttiic<m.'-    [p.  n.) 

To  which  we  can  but  add  our  hearty  assent,  and  only  1 
that  investigations  and  studies  so  prolific  of  gmtificalionl 
more  universal,  especially  among  the  young. 

The  spores  of  these  smaller  finigi  have  t^een  spoken  A 
a  sort  of  seeds  by  which  the  plants  to  which  they  iM-toq 
propagated.     This,  as  we  shall  now  see,  is  Dot  btrictijr  I 
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and  seyeral  novel  and  interesting  points  for  consideration 
and  even  for  enquiry  arise.  If  we  should  place  some  of  the 
yellow  dust,  which  fills  the  cup-shaped  peridia  in  a  drop  of 
water,  and  prevent  its  evaporation  by  covering  it  with  a  bell- 
glass,  a  tumbler  or  wine-glass  would  do  as  well,  we  should 
find,  in  a  few  hours,  that  each  particle  of  the  dust  had  swollen, 
and  bursting  at  some  point,  had  given  out  a  blunt  thread,  at 
the  apex  of  which,  it  is  crowned  with  delicate  curved  append- 
ages, which  soon  become  connected  by  lateral  threads,  thus 
forming  a  kind  of  latticed  net-work,  and  from  the  sides  of 
these  filaments  little  oblong  cells  sprout,  which  in  turn  ger- 
minate and  reproduce  the  plant.  For  this  highly  interesting 
discovery  we  are  indebted  to  the  Rev.  M.  J.  Berkeley  of 
England,  and  a  particular  and  extended  account  of  which 
may  be  found  in  the  London  Journal  of  Horticulture,  vol. 
2,  p.  107.  Those  of  our  readers,  who  are  familiar  with  the 
early  stages  of  the  ferns  can  trace  a  striking  analogy  in  the 
process. 

In  many  of  the  smaller  fungi,  the  first  condition  of  the 
germinating  spore,  viz. :  the  cluster  of  curved  and  delicate 
appendages  surmounting  a  thread,  is  present  in  another 
form,  and  constitutes  what  is  termed  the  Spermogone^*  often 
in  the  shape  of  a  minute  dot  near  the  peridium  and  some- 
times on  the  opposite  surfisice  of  the  leaf,  and  in  fact  a 
conceptacle  or  blister  filled  with  threads,  and  throwing  off 
from  the  apices  the  curved  bodies,  called  ^ermo/ta,  which 
escaped  through  an  orifice  provided  for  the  purpose.  Before 
the  nature  and  ofiice  of  these  singular  objects  were  known, 
spermogones  were  mistaken  for  distinct  kinds  of  fungi,  and 
many  diverse  species  were  described.  They  are,  however, 
not  wholly  confined  to  the  fungi,  but  even  the  lichens  are  fur- 
nished with  similar  ones.  The  size  of  the  largest  spermatia, 
those  of  the  Peridermium  pinij  "have  a  length  equal  to  ^aW 
of  an  inch,  but  their  width  seldom  exceed  TorsWrr  of  an  inch, 

*  8permog<mei,—pnBtxileB  and  depressions  like  pockets,  containing  SpermaOa  or  ger- 
minating filaments. 
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whilst  on  others  their  length  does  not  exceed  tbo  width  of 
those  just  named."     (p.  25.) 

The  evident  effort  of  UHturo,  then,  in  this  proce*w.  in  u>  pirt- 
duce  uu  ultimute  condition  of  fungiil  life,  which  ehHii  \k  am 
to  continue  indefinitely  the  pi-csence  of  the  parasites  apiiu  Uie 
Icnves  and  other  parts  of  tlic  higher  plants.  And  this  it 
duiio  by  the  mycelium,*  &  system  of  the  nioitt  nubtlc  liireada 
wliich  can  enter  the  tissues  l»y  attacking  the  xitod  wli«n  ^«n, 
and  whose  persistence  of  vit;ility  enables  it  to  rudnrv  tfap 
most  trying  circiuustauees  unhai-nied.  So  vitaliiMsd  imked 
is  the  myceliiuu,  that  any  fi-agnieut  of  it  will  vegetAtc  aud 
grow  after  long  periods  of  desiccation.  And  its  luxuriaon 
of  growth  is  in  nowise  dependent  on  any  higher  devvlup- 
raent,  such  as,  were  it  the  stems  aud  leaves  of  a  dower- 
ing plant,  would  sooner  or  later  pu»h  fortli  blussoau  aod 
fruit. 

This  vitality  is  taken  advantage  of  in  the  cultivation  of  Uic 
edible  fungi,  such  as  the  mushroom  for  example,  when 
lumps  of  dried  earth,  permeated  by  the  myceliooi  wr 
"spawu,"  !18  it  is  tecLuicully  called,  ui-e  planted  in  preparptt 
soil,  aud  a  profitable  crop  realized.  It  is  also  familiar  to 
cultivators,  that  fruit  trees  and  ornamental  trees  often  tan- 
guish  and  die,  owing  to  their  roots  reaching  spots  deep  in 
the  ground  where  decayed  wood,  filled  with  the  "spawn"  of 
some  destructive  fungus  exists.  Fortunately  the  awakeniog 
to  active  life,  aud  to  injurious  growth,  seems  to  depend  on 
causes  which  do  not  always  exist,  such  as  atmospherical  and 
similar  conditions,  else  there  were  no  chance  of  security 
from  these  annual  scourges  of  agricultural  industry.  Fungi 
of  every  kind  are  therefore  regarded  aa  meteorological  phe- 
nomeua ;  like  a  few  of  the  higher  plants,  which  api^ear  at 
wide  intervals,  and  then,  sparsely,  —  To  be  concluded. 


/^\ 


BIRD'S-EYE   VIEWS.* 

BT  DR.  KLLIOTT  COUES,  U.  8.  A. 
(Concladed  ftom  page  518.) 

In  our  last  "View"  we  saw  all  the  appendages  of  a  bird's 
eye ;  and  now  we  come  to  look  at  tlie  eye  itself.  "Eye- 
ball" and  "globe  of  the  eye"  are  very  convenient  terms, 
constantly  in  our  mouths ;  but  they  are  not  strictly  accurate 
ones.  Probably  there  are  no  perfectly  spherical  eyes.  In 
our  own  species,  the  eye  is  made  up  of  a  segment  of  a  large 
sphere,  representing  about  five-sixths  of  its  superficies ;  the 
other  sixth  is  a  smaller  segment  of  a  small  sphere,  joined  in 
front  to  the  former.  Most  mammal's  eyes  are  not  very  di& 
ferent  in  this  respect  from  our  own.  Bird's  eyes  are  much 
further  removed  from  perfect  sphericity.  The  greater  part 
of  the  ball  is  saucer-shaped, — almost  discoidal;  and  there  id 
a  very  convex  prominence,  more  or  less  hemispherical  in 
shape,  in  front.  The  whole  eye  may  be  likened  to  an  acorn 
of  one  of  those  oaks  that  bear  a  fruit  with  a  heavy  broad 
shallow  cup,  and  short  blunt  kernel,  or  to  a  thick  old-fash- 
ioned watch  with  a  very  convex  crystal. 

This  shape  is  one  of  the  distinguishing  characters  of  a 
bird's  eye :  the  figure  (Fig.  2)  will  give  a  better  idea  of  it 
than  any  description.  It  represents  a  vertical  section  thi*ough 
the  middle  of  an  eye  in  profile,  and  shows  nearly  all  the  struct- 
ures and  organs  that  can  be  demonstrated  in  the  ball.  Before 
making  use  of  it,  however,  the  reader  must  be  reminded 
of  the  two  following  points :  First,  the  distinctness  of  the 
several  membranes  forming  the  ball  is  greatly  exaggerated ; 
for  otherwise  the  different  membranes  could  not  be  repre- 
sented as  such.  Secondly,  the  ciliary  processes,  optic  nerve, 
and  marsupium,  do  not  fall  wholly  within  the  line  of  a  ver- 
tical section;  they  lie  curving  obliquely  against  the  inside 
of  the  walls  of  the  hollow  spheroid.     But  no  idea  whatever 
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could  l>e  gained  of  them,  were  they  merely 

the  isolated  points  where  thoy  cross  the  vertical  pi 

they  arc  therefore  introduced  somewhat  artificially.    The  mg- 

rifica  of  theoretical  accuracy  is  more  thuu  cooiiwruatcd  f« 

by  iuL'reascd  perspicuity. 

Recollecting  that  the  "eyeball"- — as  we  shall  continue  Ut 
call  it  for  convenience  sake — is  filled  with  fluid  that  prewn 
ci{iia]ly  in  every  direction,  we  cannot  at  first  muko  out  how  iu 
fig.i'  petruliar    Bhape 

~  luuintaiDtd. 

I  But  the  rtaatm 
I  why  the  ball 
I  doofi  not  i«- 
I  sumc  11  Bpberi* 
I  <-«I  shapt'  KoUj 
u  plain  eooD^ 
when  we  cofw 
to  disKoct  itc 
coats.  Tbej' 
arciHirtlyionjr. 
They  are  sfdis- 
ted,  08  it  wim, 
I  with  the  1x1001 
(/^  /()  that  are  packed  alungstdc  each  other  all  around  tiw 
circumference  of  one  part  of  the   hall. 

The  large  discoidal  segment  of  a  bird's  eye  is  tncHtlj' 
made  up  of  a  membrane  called  the  acJerottc,  from  its  botd, 
dense  structure.  It  is  a  thick,  strong,  tough  nietnltmoet  of 
a  glistening  livid,  or  grayish  blue  color.  Three  sHntaliB 
coats  or  layers,  differing  from  each  other  a  little  in  textvre, 
may  l>e  demonstrated  by  careftd  dissection,  though  un  mftt- 

•  dg.  B.  Vertiral  nutBrn-poslorlor  «jf Hon  llimugli  iDldilla  of  cfFball. 
t,  ■cWotiP,  iinUrrfoBti  «,  •clnvtlo.  midille  unit  inner  ooali;  d,  r.Inimld. 
nwrauiilRin;  g,  cornm:  h,h.  bony  platen  Iwcwcao  lajvrs  i>r  ■cltmClr;  1, 
of  ctiomld.  ninning  the  cUIur  pmuuiHn;   t,  I:,  aaatil  at  I'ltRi  1. 
ctaKmbor;  n,  Mpmleeriona:  d.  lens;  p.  pouerior  chamlicr.   MnWiM' 
peculiar  ebcatlilDg  of  the  optle  nertn,  Ih  *huwn.    Tha  s«rr<i,  lb* 
olllurr  iirowimea,  ilo  not  whollir  Fall  wllhln  a  mtlcitl  sMilan  thnn 
e;o.  luut  CBnaM  be  iDprMentetl  in  this  agar*  oxc«pl  aitlflelally. 
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ficial  examination  the  sclerotic  presents  itself  as  a  single 
homogeneous  tissue.  In  the  figure  (b)  is  the  outer  coat,  and 
(c)  the  middle  and  inner  ones  combined.  The  osseous  plates 
just  mentioned  lie  between  the  outer  and  middle  sclerotic 
coats,  anterior  to  the  greatest  circumference  of  the  eyeball, 
and  nearly  or  quite  extend  from  the  rim  of  the  disk  to  the 
edge  of  the  central  anterior  transparent  part  of  the  ball — the 
cornea.  They  are  fifteen  or  twenty  in  number,  of  an  oblong, 
quadrate  shape,  broader  behind,  tapering  toward  the  cornea, 
and  so  disposed  as  to  form  a  complete  bony  circlet  around 
the  latter.  CoUectiyely,  they  enjoy  some  little  motion,  their 
anterior  margins  advancing  and  receding  with  the  varying 
convexity  of  the  cornea ;  but  they  cannot  individually  wab- 
ble, being  firmly  bound  to  each  other  by  the  continuation  of 
the  sclerotic  coats  between  them. 

The  cornea  (g)  is  the  thin  transparent  membrane  in  front 
that  the  bird  looks  through.  It  forms  the  anterior  part  of 
the  wall  of  the  eye,  and  is,  in  one  sense,  a  continuation  of 
the  sclerotic ;  but  its  texture  is  very  different  from  that  of  the 
latter.  It  is  the  prominent  convex  part  of  the  eye, — the 
hemisphere  of  the  small  globe  that  has  been  already  men- 
tioned. Its  structure  offers  nothing  peculiar,  being  essen- 
tially the  same  as  in  mammals ;  but  its  shape  is  remarkable. 
Always  very  convex,  it  is  sometimes  still  more  protuberant, 
being  elongated  into  a  sort  of  cylinder,  with  a  hemispherical 
top.  This  tubulation  is  very  great,  for  example,  in  the  noc- 
turnal bii-ds  of  prey  (Owls,  Strigidod).  The  alteration  of 
shape  that  the  cornea  is  capable  of  is  next  most  singular,  as 
will  be  explained  when  we  come  to  speak  of  the  powers  of 
the  eye  as  a  whole.  It  is  sufficient  here  to  bear  in  mind  the 
unusual  shape  of  the  cornea,  and  its  power  of  increasing  and 
diminishing  its  convexity. 

The  sclerotic  coat  is  lined  inside  with  a  membrane  of  very 
different  tissue — the  choroid  (d).  While  the  former  is 
tough  and  fibrous,  with  comparatively  few  blood-vessels,  the 
latter  is  more  loosely  woven  of  cellular  tissue,  replete  with 
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interlacing  blood-vessels,  nml  piiint«d  pitch-blxck  all  t 
The  deposit  of  pignientnry  or  bliiok  coloring  mattrr  i 
heavy,  and  sprvvs  to  abuorb  tLoso  ran  of  light  not  net 
in  virion.  The  choroid  merabpune  lines  nil  tho  inside 
eye  as  fur  forward  as  the  edges  of  the  bony  plalefi,  vrbrnTi 
splits*  into  two  layers.  Tho  I'/mer  of  tlicsf  turns  awny  froin 
the  wall  of  the  ball,  towards  the  nxis  or  tuiildlc  Hue  of  the 
eye,  aud  in  so  doing  becomes  gathered  in  plica-,  or  frild«, 
mnch  as  the  top  of  a  bag  is  wrinkled  by  pulling  the  string. 
These  radiiiting  folds  come  fiinn  all  around,  to  collect  to- 
gether upon  the  rim  of  the  crystalline  lens  (o),  or  rnlbrroT 
tho  delicate  ciipsule  (n)  that  encloses  tho  lens,  aud  ndbnv 
there.  Their  terniinations  form  what  are  called  tbe  cilimy 
procf-aaes  (i,  i),  Tho  outer  layer  also  ciirls  away  from  Uw 
sclerotic,  and  starts  to  go  transversely  across  the  eydwU, 
but  ends  at  once  in  the  iris. 

The  iria  {1,1)  is  the  most  exquisitely  beautiful  structow 
in  ft  bird's  eye.  It  is  the  many-colored  curtain  that  hnngi 
vertically  between  the  two  apartments  of  the  eye.  It  i*  ibf 
highly  ornamented  framework  of  the  window  of  the  tsyt, 
uniting  tho  offices  of  sash  and  blind.  Tho  crj-stalline  lens  it 
suspended  tn  the  round  hole  punched  in  the  centre  of  tbe 
iris.  Viewed  in  front,  from  the  outside,  the  iris  appcuts  u 
a  colored  circular  band  around  the  pupil.  It  wi-m*  to  Iw 
directly  on  the  surface.  But  this  is  not  so,  for  tbe  comes  kikI 
its  humoi-B  are  between  us  and  it.  It  is  like  the  dinUpIale 
of  a  watch,  that  we  look  straight  at  without  noticing  the 
crystal  that  is  interposed.  The  central  aperture  tlinMtKli 
which  come  the  shafts  that  the  hands  are  fastened  to,  may  t)t 
likened  to  the  pupii.  Everybody  knows  what  the  "pui^I' 
is,  in  a  vague  way.  It  is  the  round  black  spot  inside  th> 
colored  rim  of  the  iris :  but  few  understand  what  the  spot  ia. 
Tho  difficulty  is,  that  the  pupil  is  regarded  a*)  a  I 
thing — a  tissue,  structure,  or  organ — when  it  is  not. 
the  absence  of  matter.  The  round  black  spot  csIIm 
pupil  is  not  a  "thing;"  it  is  a  hole  in  a  thing, — the  1 
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the  iris  through  which  we  look  (the  transparent  crystalline 
lens  offering  no  obstruction  to  our  view)  directly  into  and 
across  the  posterior  chamber  of  the  eye,  and  see  the  black 
pigment  on  the  choroid  behind.  Albino  animals  have  pink 
eyes,  because  the  coloring  matter  of  the  choroid  is  wanting, 
and  the  hue  of  the  blood  in  its  numerous  fine  vessels  ap- 
pears. And  even  if  we  look  into  a  noimal  eye  with  the 
ophthalmoscope,  we  have  a  reddish  instead  of  a  black  field 
of  vision.  The  pupil  takes  its  name  from  a  very  pretty 
conceit.  On  looking  straight  at  it,  our  image  is  reflected  to 
us,  only  so  diminished  that  we  are  transformed  into  pigmies.' 
We  find  an  expression  of  the  same  thing  in  other  languages 
beside  our  own.  In  Spanish,  the  liliputian  photograph  is 
called  ^'uinacita  del  ojo;"  which  means  *' little  eye-baby." 

But  to  return  from  this  digression  to  the  iris,  which  has 
been  all  the  time  nervously  quivering  at  our  neglect.  It  is 
essentially  similar  in  structure  to  the  choroid,  being  a  deli- 
cate tissue  of  fibres  and  vessels  interlacing  in  every  direc- 
tion ;,  but  it  has,  in  addition,  a  structure  that  is  regarded  as 
muscular.  The  iridian  muscles  are  mainly  disposed  in  two 
ways ;  there  is  a  circular  set  running  around,  and  a  radiating 
set  that  pass  across  from  the  inner  to  the  outer  border.  By 
means  of  these,  which  are  mutually  antagonistic,  the  iris  is 
contracted  and  expanded,  and  its  aperture — the  pupil — 
correspondingly  varied  in  size.  In  mammals,  the  movement 
of  the  iris  appears  to  be  autoniatic,  and  to  depend  upon  the 
stimulus  of  light;  and  they  are  not  so  great,  as  a  general 
rule,  as  in  birds.  In  the  latter,  they  are  extraordinary,  not 
only  in  degree,  but  in  the  rapidity  with  which  they  may  be 
executed.  Although  birds'  irides  respond  primarily,  and 
perhaps  chiefly,  to  the  action  of  light,  their  movements  seem 
to  be  partly,  at  least,  subject  to  the  will,  and  therefore  volun- 
tary. These  conditions  of  mobility  in  the  iris  relate  directly 
to  such  exigencies  as,  for  examples,  the  owl  meets  with  in 
the  daytime,  or  the  eagle  encounters  in  his  flight  towards 
the  sun. 
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The  iris  of  birds  ia  copiously  supplied  with  coloring  nat- 
ter ;  the  tints  vaiy  with  different  Hpecioe,  and  an  ottva  ei- 
tremely  brilliant.  Some  sbude  of  brown  is,  perhaps,  the 
commonest  color.  Yellow  is  very  common  ;  red  is  oflen  m^d  ; 
blue  and  green  are  more  rarely  met  with.  The  eyes  of  Cor- 
morants are  of  the  Iatt«r  color.  Sometimes  the  iiis  in  bbck- 
isb,  or  black,  like  the  choroid ;  and  it  is  frequently  pvn 
white,  06  in  the  instance  of  one  of  our  commoD  birda,  tbft 
White-eyed  Greenlet  {  Vireo  Ifbvaboracetiaui) . 

The  crystalline  lens  (o)  is  a  transparent  bi-cuDvex  £>k, 
just  like  a  common  magnifying  glass.  It  apparently  baaga 
on  tbe  iris  like  u  looking-glass  in  its  frame,  but  ia  really  wl 
a  little  further  back.  In  birds,  it  is  rather  flatter,  ft«pe«al)y 
behind,  and  also  softer  in  coDsistency,  than  in  some  oUmt 
classes.  It  is  enclosed  in  a  very  delicate  transparent  inen^ 
brane,  its  capitule  (»),  which  in  in  turn  set  in  between  two 
layers  of  a  membrane,  called  "hyaline, "  to  be  presently  d^ 
scribed.  Where  the  two  hyaloid  layers  separate  arouod  Uh 
rim  of  the  capsule,  to  form  its  case,  ii  small  space  is  left, 
that  makes  a  circular  tube  all  around,  called  the  canal  of 
Petit  {k,  ft).  The  leus  is  stationary  as  far  as  the  axis  of 
vision  is  concerned ;  but  is  capable  of  being  moved  a  Utde 
forwards  and  backwards,  by  the  pressure  of  the  bumon  of 
the  eye,  which  is  produced  by  the  cooperative  nction  «f  cer- 
tain muscular  and  vascular  structures,  as  we  shall  aoo  befEWW 
we  get  through.  This  movement  adjusts  the  focus  for 
vision,  exactly  as  it  is  adjusted  in  a  telescope,  for  instoiioe, 
by  lengthening  or  shortening  the  tube. 

We  can  understand,  now,  that  the  eyeball  is  divided  Inlo 
two  compartments,  or  "chambers,"  as  they  are  called.  I]|y  ife 
inward  reflection  of  the  two  choroid  coats,  the  hyaloid,  (be 
iris,  and  the  leus,  which  together  form  a  vertical  wall.  Btilii 
of  these  chambers  are  filled  with  fluid,  of  diOerent  < 
and  consistence  in  each.  That  in  the  anterior  divid 
thin  and  watery,  and  therefore  called  the  "sqoeons  h 
that  in  the  posterior  one  is  more  dense  and  glassy,  and  i 
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this  reason  known  as  the  'Witreous  humor."  There  is  much 
less  aqueous  than  vitreous,  because  the  anterior  chamber  is 
much  the  smaller  of  the  two ;  but  birds  have  more  of  the 
former,  compared  with  the  quantity  of  the  latter,  than 
mammals,  because  the  size  and  convexity  of  the  cornea  is 
relatively  greater.  The  aqueous  humor  is  enclosed  in  a 
very  delicate  simple  membrane,  that  cannot  be  demonstra- 
ted without  diflSculty.  The  vitreous  is  contained  iu  a  more 
palpable,  as  well  as  complex  membrane — the  hyaloid  (e) 
— which,  besides  lining  the  interior  of  all  the  back  part  of 
the  eye,  and  enclosing  the  lens  as  already  described,  sends 
thin  lamiusB,  or  layers,  all  through  the  vitreous  humor,  form- 
ing partitions  that  serve  to  steady  the  glassy  waters. 

We  may  next  turn  our  attention  to  the  optic  nerve  (a) 

that  presents  itself  in  the  all-impoi*tant  character  of  the  **soul 

* 

of  the  eye."  It  has  many  peculiarities  in  birds ;  among  them 
one  that  constitutes  the  most  characteristic  feature  of  the  eye 
of  these  creatures.  In  mammals,  as  a  general  rule,  the  nerve 
is  a  smooth  cylinder  that  comes  straight  to  the  sclerotic,  near 
the  middle  behind,  penetrates  straight  through  the  coats  of  the 
eyeball,  and  then  spreads  out  on  all  sides  to  form  a  disk  on 
the  iuside  of  the  back  of  the  eye.  This  circular  saucer-like 
expansion  is  the  retina — the  sensitive  nervous  plate,  or  mir- 
ror, upon  which  images  of  things  viewed  are  photographed, 
to  be  transmitted  along  the  nerve  to  the  brain,  and  there 
•^perceived."  Suppose  the  optic  nerve  to  be  an  umbrella- 
handle,  the  retina  would  then  be  the  umbrella,  blown  iuside 
out  by  the  wind.  In  birds  the  nerve  acts  very  differently. 
In  the  first  place,  though  it  is  cylindrical,  it  is  not  smooth ; 
it  has  lengthwise  folds  and  ridges.  It  is  like  a  fluted  column. 
It  comes  obliquely  towards  the  eye,  which  it  strikes  at  a 
point  eccentric  ft-om  the  axis  of  the  ball ;  and  then,  instead 
of  at  once  piercing  all  the  sclerotic  coats,  and  expanding 
into  a  concavo-convex  disk,  it  tapers  gradually  to  a  fine 
point.  This  elongated  extremity  runs  still  obliquely,  down- 
wards and  forwards,  in  a  deep  groove  in  the  sclerotic,  that 
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w  a  porfoct   sheath   were    it   not   split   Icr^tbvfM. 

c  this  alit,  and  through  a  cori-espondiD-;'  ooo  in  Ihg 

CDot        i  leoibrfluo,  a  fold  or  fluting  of  the  Derrc  riaet  tp, 
f  ttaining  the  inside  of  the  oye.     The  retimt  »pn$iit 

out  trom  all  along  the  sides  and  extremitieg  of  ihig  fold. 

Ouly  •  lie  other  stnicture  remains  to  be  descrilwd — the 
crowniii  anatomical  peculiarity  of  a  bird's  eye.  Thin  tt 
the  r/iars  pium,  or  pecten  {f).  Though  attached  at  ono  end 
to  the  opiic  nei —  -*  is  uot  a  part  of  the  nervo  at  nil,  nor 
composed  of  nervous  tissue.  It  is  a  very  vascular  ineni- 
brane,  most  like  the  choroid  in  texture,  and  likewise  paJuted 
black.  Wbeu  fully  extended,  it  is  seen  to  be  of  an  oiilfiti; 
or  rectangular  shape ;  when  lying  naturally  in  rilu,  ii  ii 
much  drawn  up,  and  its  sides  are  transrerecly  wrinkled  or 
plicated.  It  is  suspended  in  the  vitreous  humor,  niDDin^ 
obliquely  forwards  a  great  part,  or  the  whole  of  the  way, 
from  the  eud  of  the  optic  ner\'e  to  the  crystalline  lens.  !■ 
the  former  case  it  appears  attached  anteriorly  to  Bora«  of  tlw 
laminfe  of  the  hyaline ;  in  the  latter  to  the  capsule  of  the  lem. 
Behind,  it  is  alwjiys  fastened  to  the  optic  nerve.  It  is  railed 
the  "marsupium,"  because  it  does  not  In  the  least  redemble 
a  purse  or  pouch;  and  the  "pecten"  because  it  does  not 
look  anything  like  a  comb.  Anatomists  have  not  agreed 
upon  what  to  consider  as  the  function  of  this  organ,  nor  upon 
the  quo  modo  of  its  operation.  Some  hare  thought  that  it 
absorbs  the  superfluous  rays  of  light  that  must  oil«n  enter 
the  eye,  because  it  is  blackened  with  pigment.  One  who 
adhered  to  this  belief  went  further,  considering  that,  from 
its  eccentric  position,  it  absorbs  mainly  oblique  rays,  which 
being  taken  away,  objects  placed  in  direct  rays  may  be  more 
plainly  perceived.  Some,  again,  have  regarded  it,  in  con- 
sequence of  its  vascular  structure,  as  the  organ  that  secretes, 
or  aids  the  choroid  in  secreting  the  vitreous  humor ;  an  addi- 
tional apparatus  being  needed  for  the  elaboration  of  thb 
fluid,  because  it  is  used  up  so  fast  in  the  rapid  and  incessant 
movements  of  the  eye.     But  the  tiieory  now  generally  so- 
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cepted  differs  from  all  of  these  hypotheses,  and  makes  out 
the  marsupium  to  be  an  ^erectile"  organ.  Although  no 
muscular  fibres  have  been  shown  to  exist  in  it,  yet  it  is 
probably  capable  of  expansion  and  contraction  much  as  if  it 
were  muscular.  It  is  a  highly  vascular  structure,  as  we 
have  seen ;  and  the  increased  or  diminished  turgidity  of  its 
numerous  blood-vessels*  would,  of  course,  alter  its  dimen- 
sions. If  it  occupies  a  variable  space  in  the  vitreous  humor, 
it  must  affect  the  position  of  the  lens,  and  by  this  means 
change  the  focus  of  the  eye.  This  seems  to  be  the  most 
satisfactory  explanation,  both  of  the  design  of  the  marsu- 
pium, and  of  the  mode  in  which  its  design  is  carried  out. 
In  this  view,  the  organ  is  marshalled  with  several  others 
that  we  know  contribute  to  the  greatest  physiological  phe- 
nomenon of  a  bird's  eye, — the  rapid  adjustment  of  focus. 

As  anatomists,  we  have  examined  the  structure,  and  posi- 
tion, and  appearance  of  the  organs  that  make  up  a  bird's  eye. 
Biit  our  study  would  be  to  little  purpose  if  it  ended  here  with 
an  inspection  of  dead  tissues.  We  have  seen  some  curious 
things  that,  perhaps,  have  afforded  us  gratification,  which  is 
well  enough  as  far  as  it  goes  ;  but  curiosity  is  only  laudable 
when,  disdaining  amusement  as  an  ulterior  object,  it  is  con- 
tented only  with  a  higher  aim, — instruction.  We  must 
look,  as  physiologists,  at  the  operations  of  the  eye,  and  the 
mode  in  which  its  functions  are  conducted  and  accomplished. 
All  that  has  gone  before  is  merely  to  prepare  us  to  question 
intelligently  the  structures  we  have  examined,  and  find  out 
how  they  work. 

Eyes  are  made  to  see  with,  of  course ;  but  how  we  see 
with  our  eyes  nobody  knows.     No  one  can  tell  us  how  an 

*It  is  not  apparent,  at  first  sight,  whence  the  marsupium  gets  its  numerous  vessels, 
■ince  it  is  not  attached  at  all  to  the  vascular  membrane  of  the  eye, — the  choroid.  Pro- 
flBSsor  Owen  remarks  on  this  subject:  ''Branches  of  the  ophthalmic  artery,  distinct 
firom  the  vessels  of  the  choroid,  and  homologous  with  the  arteria  centralis  retinal^  enter 
the  eye  between  the  laminae  of  the  retina,  along  the  whole  extent  of  the  oblique  slit 
(In  the  sclerotic  and  choroid),  and  immediately  penetrate  the  folds  of  the  marsupial 
membrane,  upon  which  they  form  delicate  ramifications.'^  (Anatomy  of  Vertebrates, 
Vol.  U,  p.  1.38.) 
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image  formed  on'  the  retina  is  conveyed  to  the  brain,  tad 

transformed  into  a  mental  perception,  capable  of  bt-ii^ 
thought  about.  This  is  iiiscrntable ;  it  is  here  the  jMrt  of 
wisdom  to  confess  ignorance,  and  acknowledge  boumli  that 
human  reason  cannot  overstep.  Nor  have  we  iiee<l  hcrf  to 
go  into  the  general  optical  laws  applicable  to  vitiiun ;  thtj 
are  well  known,  and  moreover  relate  no  more  to  a  bird's  eye 
than  to  that  of  any  other  animal.  What  we  want  is  to  God 
out  the  meaning  of  tlie  structural  peculiarities  by  which  a 
bird's  eye  differs  from  other  eyes.  What  ia  the  reasou  and 
the  purpose  of  the  three  eyelids?  of  the  shape  of  the  ball? 
of  the  very  abundant  aqueous  humor?  of  the  movable  leiu? 
of  the  marsnpium?  the  tapering  nerve?  What  special  rd^ 
tjon  do  these  and  other  features  bear  to  the  sense  of  eight  in 
birds  ?  In  other  words,  why  must  a  bird  have  just  tliin  itort 
of  an  eye  to  be  able  to  see  perfectly  ?  Some  of  thv»P  qun- 
tions  can  be  Batisfucturily  answered  ;  others  not.  Some  wd 
have  already  replied  to  as  they  arose  in  our  mind  ioTol- 
uiit:irily  during  our  dissection.  Thus  the  third  lid  givcea 
Biilitlui'd  light,  without  exctiiding  light  altogether;  and  al*o 
protects  the  eye,  which  could  not  be  otherwise  protected 
without  closure  of  its  outer  opaque  lids,  and  loss  of  sight 
altogether.  The  very  convex  and  highly  refractive  cornea 
doubtless  has  some  relation  to  a  bird's  ability  to  sec  straight 
ahead,  though  its  eyes  look  directly  sidewise. 

Perhaps  no  reason  has  been  assigned  for  the  singular 
course  and  termination  of  the  optic  nerve.  These  have  pos- 
sibly no  special  optical  relations ;  the  cause  may  lie  simply 
in  the  relative  situations  of  the  brain  and  eye,  which  are 
such,  that  the  nerve  would  have  to  change  its  course  ab- 
ruptly to  pierce  directly  tbrough  the  sclerotic.  A\'^e  cannot 
SCO  through  a  crooked  tube,  any  more  than  we  can  shoot 
round  a  corner.  Nerves  are  the  railroads  of  thought.  A 
train  of  thought  might  run  off  the  track  if  the  curves  and 
grades  were  not  easy.  I  believe  that  we  find  comparatively 
few  instances  of  abrupt  angles  in  the  course  of  nerves.    If 
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we  consider  the  marsupium  as  an  erectile  organ,  we  are  not 
content  to  understand  how  it  erects  itself,  and  what  it  ac- 
complishes by  erection ;  we  want  to  know  why  it  is  neces- 
sary or  desirable  that  it  should  do  what  it  does. 

Putting  together  all  that  we  do  know  of  the  operation  of  a 
bird's  eye ;  and  from  this  inferring  some  things  that  we  do 
not  know,  we  are  irresistably  led  to  the  conclusion,  that  all 
the  essential  peculiarities  of  a  bird's  eye  conspire  to  produce 
what  we  just  now  called  its  greatest  physiological  phenom- 
enon— instantaneous  unerring  adjustment  of  focus. 

Study  of  the  habits  of  birds  makes  the  necessity  of  some 
such  faculty  as  this  as  evident  as  the  fact  of  its  existence. 
This  admirable  provision  relates  in  the  most  direct  manner 
possible  to  the  rapid  movements  of  birds  in  the  air.  As 
they  dash  onward  in  their  airy  course,  the  eye  accommodates 
itself,  if  not  with  the  speed  of  thought,  at  least  with  the 
speed  of  flight,  to  ever-varying  distances,  and  surrounding 
objects,  be  they  far  or  near,  all  alike  rush  into  focus.  With 
our  own  eyes,  we  see  at  once  a  book  before  us,  and  a  large 
object  in  the  distance.  Push  the  book  away  by  degrees; 
the  letters  run  into  words,  words  into  lines,  lines  into  para- 
graphs, paragraphs  into  a  solid  page  of  dark,  surrounded 
by  a  white  border;  then  the  edges  of  the  cover  gain  a 
film,  the  outlines  soflen,  the  thing  becomes  a  spot,  and 
finally  disappears.  If  a  bird  were  in  our  place,  it  would 
still  see  letters  long  after  they  had  disappeared  from  our 
view.  Its  eye  would  change  in  shape,  and  the  structures 
within  alter  in  position,  as  the  book  moved  ofl',  slowly,  grad- 
ually, constantly,  till  the  limit  of  its  power  was  reached; 
and  this  limit  it  need  not  be  said,  far  exceeds  ours.  Walk 
towards  the  large  object  now  indistinct  in  the  distance. 
How  long  we  are  in  approaching  it :  how  very  slowly  it  takes 
form  as  we  advance,  until  it  stands  forth  clearly  in  view  I 
Let  a  wild  duck  fly  at  the  rate  of  ninety  miles  an  hour, 
towards  the  same  object.  How  rapid  must  be  the  adjustment 
of  its  eyes  compared  with  ours  1     But  these  are  among  the 
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udei      i  exhibitions  of   a  bird's  visual  powers.     W'stcb  « 

mm       bird :  it  dai-ts  away  so  swiftly  tlint  oiir  cycJt  isimnt 

loi         iiud  settles,  light  as  a  tcuthor,  ti|>oii  a  twi^.     W« 

do  not  fcnow  how  far  off  it  discovered  the  twi^;   but,  at 

whatever  distance  it  was  first  brought  into  foius,  tbe  Uotii* 

ng-b      's   eye   adjusted   itself   during   the    fnurtion  of  ■ 

second  ttiat  the  bird  was  flying;  and  the  twig  was  iti  fura* 

;  the        taut  the  bird  alighted  upon  it.     Were  we  Ut  taait 

I  the  same  '  y,  our  eyes  would  fnil  us;  th«y  cooM 

Hot  aL'Commodate  tbemselves  quick  enough.     See  a  Spamiir- 

hawk  dash  through  a  thick  clump  of  bushes  in   bnullong 

pursuit  of  its  prey.     Think  you  it  rushes  blindly,  taking  Um 

^nces  of  escaping  the  close-set  obstacles  in  its  wny?    It 

lees  each  stake  and  branch  as  it  ooiues  on,  and  avoids  tbra 

'     1.     Had  we  a  Sparrow-hawk's  power  of  flight  we  could  not 

I         3w  him  for  want  of  his  powers  of  vision. 

bsei've  au  eagle  circling  in  the  air.     He  is  soaring  aloft 
cr  and  higher,  till  he  becomes,  to  us,  hut  a  speck  aguiutt 
I  nlue  expanse.     As  be  turns  towards  the  sun,  a  fi^sn^l  it 

made,  anil  quick  as  thought  oljcdiciit  servants  obey  the  sum- 
mouB.  The  nictitating  membrane,  asleep  in  its  oomer,  start! 
np  and  spreads  over  the  cornea  in  an  instant :  the  quivering 
iris,  ever  on  the  alert,  enfolds  the  crystalline  lens  in  a  close 
embrace ;  and  the  tranquility  of  the  retina  is  undisturbed. 
As  be  turns  away,  the  enemy  no  longer  harasses,  and  the 
guards  retire.  Now  the  great  bird  prepares  to  scan  the 
ground  below.  His  eye  lies  loosely  in  its  socket;  the  inns- 
cles  relax;  the  marsupium  lies  torpid;  the  lens  falls  back; 
the  cornea  sinks  ;  the  waters  retire ;  all  are  quiet.  The  retina 
alone  glows  and  thrills  with  excitement.  He  is  now  fitr- 
8igbt«d  ;  be  descries  an  object  on  the  earth  smaller  than  him* 
self,  even  from  this  vast  height ;  and  makes  ready  for  the 
fearful  plunge.  He  poises  a  moment ;  the  word  is  given ;  u 
trusty  sailors  to  their  posts  to  save  the  good  ship  in  a  Btnnn, 
BO  rush  the  seutiiiels  of  the  eye  into  action.  Down  be 
swoops;  the  muscles  tauteu,  and  the  waters  rush  forward; 
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the  cornea  feels  the  pressure  within,  and  starts  out;  the 
marsupium  stands  erect,  swelling  and  bristling  all  over,  and 
the  lens  leaps  forward,  while  the  iris  flaunts  the  flag  of 
battle.  Guided  by  such  an  instrument  as  this,  the  bird 
comes  down  with  unerring  aim  upon  his  quarry ;  he  seizes  it 
in  his  talons;  and  now,  become  near  sighted,  well  can  he 
see  to  perform  the  bloody  work  before  him. 

There  is,  perhaps,  as  much  to  be  seen  in  a  view  of  a  bird's 
eye,  as  ever  lies  within  the  bounds  of  a  ^bird's-^e  view." 


HABITS  OF  THE  BURROWING  OWL  OF  CALIFORNIA. 

BT  DR.  C.  8.  OANFIELD.* 

I  WISH  to  state  a  few  facts  about  the  Burrowing  Owl 
(^Athene  cunicularia  Molina)  that  lives  in  California.  I  had 
almost  constantly  for  four  years  opportunities  of  observing 
the  habits  of  this  little  owl,  which  is  really  one  of  the  most 
notable  features  in  the  natural  history  of  California.  A  col- 
ony of  these  owls  lived  within  one  hundred  yards  of  my 
cabin  while  I  passed  a  frontier  life ;  and  they  were  very  com- 
mon everywhere  in  that  vicinity.  I  have  seen  them  every 
day  for  years,  hundreds  and  perhaps  thousands  of  them  in 
all.  Where  I  have  seen  them,  they  always  liv^  in  the  de- 
serted or  unoccupied  burrows  of  the  Ground  Squirrel  (Sper- 
mophilus  Beecheyi).  I  came  to  the  conclusion  that  they 
were  able  to  drive  out  the  Spermophiles  from  their  habita- 
tions, but  I  am  not  certain  of  the  fact.  It  is  true  that  there 
were,  in  that  region,  always  a  large  number  of  unoccupied 
burrows  wherever  there  was  a  colony  of  Spermophiles ;  so 
that  there  was  no  lack  of  unoccupied  habitations  for  the  owls 
to  take  possession  of.  But  I  have  noticed  that  wherever 
there  was  a  large  number  of  the  owls,  very  few  or  no  Sper- 

*Coinmimicated  in  a  letter  to  the  Smithsonian  Institution,  and  forwarded  by  the 
Secretary  tot  publication. 
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mophiles  lived.  One  or  two  owls  would  occiuioiMUjr  he 
seen  amoDg  a  colony  of  Spermophiles,  but  tbcy  nevor  sp- 
pcnrod  to  live  in  the  same  hole  or  burrow  with  the  eqninrl ; 
and  I  buvc  nover  seen  a  sqiiirrol  enter  a  burrow  that  wu 
oecnpied  by  owls,  however  niufh  tempttd  by  fear  be  nrighl 
)ic  to  enter  the  first  hole  he  should  coiiio  to.  TriiP,  tho  SpM^ 
inophile  never  likes  to  enter  any  burrow  but  hifl  own,  ad 
will  run  past  any  number  of  invitiug  entrances  ia  order  lint 
he  may  at  last  hide  himself  in  his  own  domicile.  Hut  aside 
from  this,  I  believe  that  tho  squirrels  are  afraid  of  the  owh, 
and  do  not  dare  to  intrude  upon  them.     The  Dotiini  tlmt  tbt 

ne  digs  its  own  burrow  appears  to  me  apuiTjphal  ami 
nable.    I  have  never  seen  any  evidence  of  it.     J>r^ 

. .  idencG  proves  nothing ;  but  yet  tbo  absence  of  facu  it 
strong  presumption  against  their  existence,  and  it  would  be 
strange  that  I  should  never  have  seen  any  evidences  of  tbrir 
digging  powers  if  they  have  any.  After  a  showvr  of  min, 
one  sees  fresh  earth  throtvn  out  around  the  luuutli^  of  Iho 
burroww  of  the  SporiiHi])liili's,  hut  never  ani^thini:  nf  the  kind 
around  the  burrows  of  the  owls.  They  are  not  constituted 
for  digging,  and  there  is  no  necessity  for  it ;  they  can  alwayi 
find  any  number  of  holes  ready-made  for  them.  That  they 
live  in  peace  and  amity  with  the  rattlesnake,  I  believe  to 
be  another  error  and  stretch  of  the  imagination.  Rattle- 
snakes are  very  abundant  where  I  lived,  and  I  killed  ouc 
or  two  almost  every  time  that  I  rode  a  mile  or  more  from 
the  house,  yet  I  never  saw  a  rattlesnake  near  a  squirrel's 
hole  but  once,  and  that  hole  was  a  deserted  one.  I  once 
found  a  large  rattlesuake  swallowing  a  squirrel  (^Spermopki' 
luH  Beecheyi)  that  it  had  caught,  in  the  centre  of  a  colony  of 
squirrels,  but  several  yards  distant  fi-om  any  "squirrel-hole." 
I  once  took  pains  to  dig  out  a  nest  of  the  Athene  cvniim- 
laria.  I  found  that  the  burrow  was  about  four  feet  long, 
and  the  nest  was  only  about  two  feet  from  the  surface  of  the 
ground.  Tho  nest  was  made  in  a  cavity  in  the  ground,  of 
about  a  foot  in  diameter,  well  filled  in  with  dry  soft  horse- 
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dung,  bits  of  an  old  blanket,  and  fur  of  a  Coyote  (Cania 
latrans)  that  I  had  killed  a  few  days  before.  One  of  the 
parent  birds  (male  or  female?)  was  in  the  nest,  and  I  cap- 
tured it.  It  had  no  intention  of  leaving  the  nest,  even  when 
entirely  uncovered  by  the  shovel,  and  exposed  to  the  open 
air.  It  fought  bravely  with  beak  and  claws.  I  found  seven 
young  ones,  perhaps  eight  or  ten  days  old,  well  covered  with 
down,  but  without  any  feathers.  The  whole  nest,  as  well  as 
the  birds  (old  and  young),  swarmed  with  fleas.  It  was  the 
filthiest  nest  that  I  ever  saw.  In  the  passage  leading  to  the 
nest  there  were  small  scraps  of  dead  animals ;  such  as  pieces 
of  the  skin  of  the  antelope,  half  dried  and  half  putrified,  the 
skin  of  the  coyote,  etc. ;  and  near  the  nest  were  the  remains 
of  a  snake  that  I  had  killed  two  days  before,  a  large  Coluber  f 
two  feet  long.  The  birds  had  begun  at  the  snake's  head, and 
bad  picked  off  the  flesh  clean  from  the  vertebrsB  and  ribs  for 
about  one-half  of  its  length ;  the  other  half  of  the  snake  was 
entire.  The  material  on  which  the  young  birds  nested  was 
at  least  three  inches  in  depth.  I  do  not  remember  the  time 
of  the  year. 

The  Burrowing  Owls  do  not  migrate.  Where  I  lived  they 
were  as  numerous  in  winter  as  in  summer.  Perhaps  in 
low,  flat  plains,  that  are  deluged  or  inundated  by  water  in 
the  winter,  the  little  owl  is  obliged  to  have  a  far  drier  loca- 
tion, but  I  have  never  seen  any  such  migration.  They  always 
remain  in  or  near  their  burrows  through  the  day,  never  leav- 
ing them  to  go  any  distance  except  when  disturbed,  when 
they  make  a  short  crooked  flight  to  some  other  hole  near 
by,  and  when  driven  from  this  last  one  return  to  the  first 
again.  When  the  sun  sets  they  sally  forth  to  hunt  for  food, 
etc.,  and  are  all  night  on  the  wing.  I  had  seen  them  and 
heard  them  at  all  times  of  the  night  and  early  in  the  morn- 
ing. They  are  not  strictly  nocturnal,  for  they  do  not  remain 
in  their  nests  or  burrows  all  day,  but  their  habits,  in  this 
respect,  are  about  the  same  as  those  of  the  other  owls,  as 
8trix pratincola^  Nyctea  nivea^  etc.,  or  of  the  domestic  cat. 
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re  rery  few  birds  that  carry  mom  rubbiob  into  thti 

he  Athene;  and  evcu  the  Vultui-cs  are  uot  raocb 

t  I  am  satisfied  tbat  the  Athene  caHtcuiaria  byi 

argor      umher  of  eggs  than    is  attrilnitod  to  it   in  l>r. 

er's  nork.     I  have  frequently  seen,  hit«  in  the  Mwon, 

deveu  or  eight,  young  birds  standing  around  thv   uioulb 

1  burrow,  isolated  from  others  in  such  a  mmniffr  that  I 

umd  1         mppoae  that  they  belonged  to  two  or  mon-  fami- 
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The  subject  of  flies  becomes  of  vast  moment  to  ft  Phataoh, 
hose  ears  are  dinned  with  the  buzK  of  myriad  winged 
les,  mingled  with  angry  cries  fi-om  nialeont«nt  ium) 
ij  stcred  subjects  ;  or  to  tlio  siuiuncr  tnivcJIcr  in  niirthern 
landa,  where  they  oppose  a  stronger  barrier  to  his  explon- 
tions  than  the  loftiest  mountains  or  the  broadest  streams ;  or 
tn  the  African  pioneer,  whose  cattle,  his  main  dependence, 
are  stung  to  death  by  the  Tsetze  fly ;  or  the  farmer  whose 
eyes  on  the  evening  of  a  warm  spring  day,  after  a  placid 
contemplation  of  his  growing  acres  of  wheats-blades,  suddenly 
detects  in  dismay  clouds  of  the  Wheat-midge  and  Hessian* 
fly  hovering  over  their  swaying  tops.  The  subject,  indeed, 
has  in  such  cases,  a  national  importance,  and  a  few  words 
regarding  the  main  points  in  the  habits  of  flies — how  they 
grow,  how  they  do  not  grow  (after  assuming  the  winged 
state),  and  how  they  bit«;  for  who  has  not  endured  the 
smart  and  sting  of  these  dipterous  Shylocka,  that  almost 
torment  us  out  of  our  existence  while  taking  their  drop  of 
our  heart's  blood — may  be  welcome  to  the  readers  of  the 
Naturalist. 
The  Mosquito  will  be  our  first  choice.     As  she  leaps  off 
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firom  her  light  bark,  the  east  chrysalis  skin  of  her  early  life 
beneath  the  waters,  and  sails  away  in  the  sunlight,  her  vel- 
vety wings  fnnged  with  silken  hairs,  and  her  neatly  bodiced 
trim  figure  (though  her  nose  is  rather  salient,  considering 
that  it  is  half  as  long  as  her  entire  body) ,  present  a  beauty 
and  grace  of  form  and  movement  quite  unsurpassed  by  her 
dipterous  allies.  She  draws  near  and  softly  alights  upon 
the  hand  of  the  charmed  beholder,  subdues  her  trumpeting 
notes,  folds  her  wings  noiselessly  upon  her  back,  daintily 
sets  down  one  foot  after  the  other,  and  with  an  eagerness 
chastened  by  the  most  refined  delicacy  for  the  feelings  of 
her  victim,  and  with  the  air  of  Velpeau  redivivus  drives 
through  crushed  and  bleeding  capillaries,  shrinking  nerves 
and  injured  tissues,  a  many-bladed  lancet  of  marvellous  fine- 
ness, of  wonderful  complexity  and  fitness.  While  engorging 
herself  with  our  blood,  we  will  rig.  i. 

examine  under  the  microscope 
the  mosquito's  mouth.  The 
head  (Fig.  1)  is  rounded,  with 
the  two  eyes  occupying  a  large 
part  of  the  surface,  and  nearly 
meeting  on  the  top  of  the  head. 
Out  of  the  forehead,  so  to 
speak,  grow  the  long,  delicate, 
hairy  antennsB  (a),  and  just  be- 
low arises  the  long  beak  which 
consists  of  the  bristle-like  max- 
illfiB  (wa,  with  their  palpi,  mp) 
and  mandibles  (9n),and  the  single  hair-like  labrum,  all  which 
five  bristle-like  organs  are  laid  in  the  hollowed  labium  (Z). 
Thus  massed  into  a  single  awl-like  beak,  the  mosquito,  with- 
out any  apparent  efibrt,  thrusts  them  into  the  flesh,  and  by 
aid  of  the  sucker-like  expansion  of  the  end  of  the  labium, 
draws  in  the  blood  through  the  channel  foiined  by  the  five 
bristles  and  their  sheath.  Her  hind-body  may  be  seen  filling 
with  the  red  blood,  until  it  cries  quits,  and  the  insect  with- 
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draws  its  sting  and  fliua  sluggishly  away.  In  a  niom<'nt  tbe 
wounded  parts  itch  slightly,  though  it  very  robust  penua 
may  not  notice  the  irritatiun,  or  a  luorc  delicatt;  individiul 
if  asleep ;  though  if  weakened  by  diseaao,  or  if  stung  in  k 
highly  vascular  aud  sensitive  part,  such  aa  tbc  oyelid,  (be 
bites  become  really  a  serious  matter.  Multiply  tbo  inoM]U»- 
Fi8.3.  toes  a  thousand  fold,  xni)  oat 

1^;-—-^^  flees  their  attacks  and  avoid* 

their  haunts  as  be  wouM  a 
nest  of  hoiuetA.  Kariy  ia 
spring  the  larva  (Fig.  2.a)c4 
the  mosquito  may  bo  found 
in  pools  and  ditches.  It  n- 
mains  at  the  bottom  feeding 
upoD  decaying  matter,  thus  acting  as  a  scavenger,  aod  is 
this  state  doing  great  benefit  in  clearing  swamps  of  miAKiiH, 
until  it  rises  to  the  surface  for  air,  which  it  inhales  throng  » 
single  respiratory  tube  (c)  situated  near  the  tail.  When  alKHtt 
to  tninslorm  into  the  pupa  sta(o,  it  cnntnicts  and  enlanri'i 
anteriorly  near  the  middle,  the  larval  skin  is  thrown  off,  and 
the  insect  appears  in  quit«  a  difierent  form  (Fig.  2,  B  ;  for 
which  we  are  indebted  to  Mr.  E.  Burgess).  The  head  and 
thorax  are  massed  together,  the  rudiments  of  the  mouth- 
parts  and  of  the  wings  and  legs  being  folded  upon  the  breast, 
and  there  are  two  breathing  tubes  (d)  situated  upon  the  Itack 
instead  of  the  tail,  which  ends  in  two  broad  paddles  (o) ;  so 
that  it  comes  to  the  surface  head  foremost  instead  of  tail 
first,  a  position  according  better  with  its  increased  age  and 
experience  in  pond  life.  In  a  few  days  the  pupa  skin  is 
cast,  the  insect,  availing  itself  of  its  old  habiliments  as  a  raft 
upon  which  to  float  while  its  body  is  drying,  grows  lighter, 
and  its  wings  expand  for  its  marriage  flight.  The  males 
are  beautiful,  both  physically  and  morally,  as  they  do  not 
bite ;  their  manners  are  more  retiring  than  those  of  their 
stronger  minded  partners,  as  they  rarely  enter  our  dwell- 
ings, and  live  unnoticed  in  the  woods.     They  may  be  easily 
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distinguished  from  the  females  by  their  long  maxillary  palpi, 
and  their  thick,  bushy,  feathered  antennae.  The  female  lays 
her  elongated  oval  eggs  in  a  boat-shaped  mass,  which  floats 
on  the  water.  A  mosquito  lives  three  or  four  weeks  in  the 
water  before  changing  to  the  adult  or  winged  stage.  Just 
how  many  days  they  live  in  the  latter  state  we  do  not  know. 

Our  readers  will  understand  then,  that  all  flies,  like  our 
mosquito  for  example,  grow  while  in  the  larva  and  pupa 
state,  and  after  they  acquire  wings  do  not  grow^  so  that  the 
small  midges  are  not  young  mosquitoes,  but  the  adult  winged 
forms  of  an  entirely  different  species  and  genus  of  fly,  and 
the  myriads  of  small  flies,  commonly  supposed  to  be  the 
young  of  larger  flies,  are  adult  forms  belonging  to  different 
species  of  different  genera,  and  perhaps  of  different  families 
of  the  suborder  of  Diptera.  The  typical  species  of  the  genus 
Culex,  to  which  the  mosquito  belongs,  is  Gulex  pipiens^  de- 
scribed by  Linnaeus,  and  there  are  already  over  thirty  North 
American  species  of  this  genus  described  in  various  works. 
The  habits  of  a  fly  allied  to  the  mosquito  are  given,  with 
illustrations,  in  the  July  number  of  the  Naturalist,  which 
farther  elucidates  the  habits  of  these  insects.  The  Hessian- 
fly  and  Wheat-midge  are  briefly  referred  to  and  figured  on 
page  163,  so  that  we  pass  over  these  to  consider  another  pest 
of  our  forests  and  prairies. 

The  Black  fly  is  even  a  more  formidable  pest  than  the  mos- 
quito. In  the  northern,  subarctic  regions,  it  opposes  a  barrier 
against  travel.  The  Labrador  fisherman  spends  his  summer 
on  the  seashore,  scarcely  daring  to  penetrate  the  interior  on 
account  of  the  swarms  of  these  flies.  During  a  summer  resi- 
dence on  this  coast,  we  sailed  up  the  Esquimaux  river  for  six 
or  eight  miles,  spending  a  few  hours  at  a  house  situated  on 
the  bank.  The  day  was  warm  and  but  little  wind  blowing, 
and  the  swarms  of  black  flies  were  absolutely  terrific.  In 
vain  we  frantically  waved  our  net  Among  them,  allured  by 
some  rare  moth;  after  making  a  few  desperate  charges  in 
the  face  of  the  thronging  pests,  we  had  to  retire  to  the 
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«,         re  the  windows  actually  swamiod  with  tbrio ;  but 

vould  fly  in  our  f'^,e.  crawl  under  one's  clottiM, 

even  remain  and  bile  in  the  nijrht.     The  diildn-n 

la  t"  ie  were  sickly  and  worn  by  thfir  unc^^iuhig  tor- 

I        1   the   ahaggy  Newfoundland   dogs,  wbusi-  thick 

•ta  w<  1  seem  to  ho  pi-oof  against  their  bit«B.  run  frnm 
cueir  r  beneath  the  bench  and  dasbod  into  the  rivr-r, 

their  only  retreat.  In  cloudy  weather,  unlike  the  iitOM|>iilu, 
the  black  fl"  iliaannoprs,  nnly  flvijig  when  the  Bun  HhiiH-«. 
The  bite  of  tl  jj        onen  severe,  the  ereaturp  leaving 

a  large  clot  o       irk  the  scene  of  its  sut^cal  tri> 

umpbti.  Mr.  fc.  a.  Cox.  of  New  Harmony.  Indiuna.  hu 
sent  us  specimens  of  a  much  laiger  fly.  which  Banni  Oi>t<-n 
Sachcn  refers  to  this  genus,  which  is  called  on  the  prairioa. 
the  Butfiilo  Gnat,  where  it  is  said  to  bite  horses  to  death. 
Weatwood  states  that  an  allied  fly  {JRItagis  ColumbatcAeoM 
Fahr.)  is  one  of  the  greatest  scourges  of  man  and  beast  {■ 
Hungary,  whore  it  has  been  known  to  kill  ciittle. 

The  Simulium  molestum  (PI.  12,  fig.  I,  enlarged),  as  the 
black  fiy  is  called,  lives  during  the  larva  state  in  the  water. 
The  larva  of  a  Labrador  species  (PI.  12,  fig.  2,  enlarged) 
which  we  found,  is  about  a  quarter  of  an  inch  long,  and  of 
the  appearance  here  indicated.  The  pupa  is  also  aquatic, 
having  long  respiratory  filaments  attached  to  each  side  of 
the  front  of  the  thorax.  According  to  Westwood,  "the  pos- 
terior part  of  its  body  is  enclosed  in  a  semioval  membranous 
cocoon,  which  is  at  first  formed  by  the  larva,  the  anterior 
part  of  which  is  eaten  away  before  changing  to  a  pupa,  so 
as  to  be  open  in  front.  The  imago  is  produced  beneath  the 
surface  of  the  water,  its  fine  silky  covering  serving  to  repel 
the  action  of  the  water." 

Multitudes  of  a  long  slender  white  worm  may  often  be 
found  living  in  the  dirt,  and  sour  sap  running  from  wounds 
in  the  elm  tree.  Two  summers  ago  we  discovered  some  of 
these  larvse,  and  on  rearing  them  found  that  they  were  a  sixs 
cies  of  Mycetobia  (PI.  12,  fig.  3;  a,  larva;  b,  pupa).     The 
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larva  is  remarkable  for  having  the  abdominal  segments  di- 
vided into  two  portions,  the  hinder  much  smaller  than  the 
anterior  division,  and  its  whole  length  is  .36  of  an  inch. 
The  pupsB  were  found  sticking  out  in  considerable  numbers 
from  the  tree,  being  anchored  by  the  little  spines  at  the  tail. 
The  head  is  square,  ending  in  two  horns,  and  the  body  is 
straight  and  covered  with  spines,  especially  towards  the  end 
of  the  tail.  They  were  .20  of  an  inch  in  length.  The  last 
of  June  the  flies  appeared,  somewhat  resembling  gnats,  and 
about  .10  of  an  inch  long.  The  worms  continued  to  infest 
the  tree  for  six  weeks,  the  flies  remaining  either  upon  or 
near  the  tree. 

We  now  come  to  that  terror  of  our  equine  friends,  the 
Horse-fly,  Gad,  or  Breeze-fly.  In  its  larval  state,  some 
species  live  in  water,  and  in  damp  places  under  stones  and 
pieces  of  wood,  and  others  in  the  earth  away  from  water, 
where  they  feed  on  animal,  and,  probably,  on  decaying  mat- 
ter. Mr.  B.  D.  Walsh  found  an  aquatic  larva  of  this  genus, 
which,  within  a  short  time,  devoured  eleven  water  snails. 
Thus  at  this  stage  of  existence,  this  fly,  often  so  destruc- 
tive, even  at  times  killing  our  horses,  is  beneficial.  We  have 
found  a  larva  (PI.  12,  &g.  4),  which  is,  probably,  a  young 
Horse-fly,  living  in  abundance  on  the  under  side  of  the  stones 
in  a  running  brook,  at  Burkesville  Junction,  Va.  The  body 
was  smooth,  over  two  inches  in  length,  and  with  a  few  fleshy 
filaments  at  the  tip.  Each  segment  is  enlarged  posteriorly, 
aiding  the  creature  in  moving  about.  During  the  hotter 
parts  of  summer,  and  when  the  sun  is  shining  brightly, 
thousands  of  these  Horse-flies  appear  on  our  marshes  and 
inland  prairies.  There  are  many  different  kinds,  over  one 
hundred  species  of  the  genus  Tabanus  alone,  living  in  North 
America.  Our  most  common  species  is  the  "Green-head,"  or 
Tabanus  lineola  Fabr.  (PI.  12, fig.  5  ;  from  Tenney's  Zoology) . 
When  about  to  bite,  it  settles  quietly  down  upon  the  hand, 
face  or  foot,  it  matters  not  which,  and  thrusts  its  formidable 
lancet  jaws  deep  into  the  flesh.     Its  bite  is  very  painful,  as 
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we  can  testify  from  persoiiiil  experience.  We  woru  told  dur- 
ing tbe  liut  BUmmer  that  a  borsu,  wbicb  stood  fiicwiwd  bti 
tree  in  a  field  near  the  mai-alics  at  Kowley,  Mass.,  vu  biUai 
tu  deatli  by  these  Grecu-hciids  ;  and  it  is  knowa  thai  bona 
and  cattle  uro  occasiunully  liilled  by  their  repeated  '**"^fwg 
bites.  Ill  clondy  weather  they  do  not  fly,  and  they  perilb  on 
th©  cool  frosty  nights  of  Septemtjcr.  The  Tinilj,  or  Tseto- 
fly,  is  a  species  of  this  group  of  flies,  and  wbila  it  dnet 
not  attack  man,  plagues  to  death,  and  is  said  bi  jmi^n  b; 
its  bite,  the  cattle  in  certain  districts  of  the  interior  of  Af- 
rica, thus  almost  barring  out  explorers.  On  cotnimring  tkt 
moutli-p:irta  of  the  Ilorso-fly  (Fig.  3,  mouth  of  T,  Hiteola), 
we  have  all  the  parts  seen  in  the  mosquito,  but  grcMlly 
FiS'S-  muditicd.     Like  tbe  mosquitft,  the  fcmaln 

alone  bite,  the  male  Horse-fly  bcitig  harm- 
less, and  frequenting  flowers,  living  upoo 
their  sweets.  The  labruni  (/&),  miutdiNa 
(m),  and  maxlllfe  (i/ix),  are  short,  stiff,  nd 
lancet-like,  and  the  maxillary  i>alpi  {mp, 
|--n  the  five  terminal  points  of  the  anlenniv)  ore 
■""*  large,  stout,  and  two-jointed.  Wliib'  the 
Jaws  (both  niaxilliu  and  mandibles)  are  thrust  into  the  flesb, 
the  tongue  (l)  spreads  around  the  tube  thus  formed  by  the 
lancets,  and  pumps  up  the  blood  flowing  from  the  wound,  by 
aid  of  th?  sucking  stomach,  or  crop,  being  a  sac  appended  to 
tbe  throat.  Other  Oad-flies,  but  much  smaller,  though  as  an- 
noying to  us  in  woods  and  flelds,  are  the  species  of  Golden- 
eyed  flies,  Chrijsopn,  which  fly  and  buzz  intemiinably  alMiut 
our  eai-s,  often  taking  a  sudden  nip.  They  plague  cattle,  set- 
tling upon  them  and  dmwiug  their  blood  at  their  leisure. 

AVe  turn  to  a  comparatively  unknown  insect,  which  has 
occasionally  excited  some  distrust  in  the  minds  of  house- 
keepers. It  is  the  Carpet-fly,  /Scenopinus  pnUtpet  Say  (HI. 
12,  fig.  (J),  which,  in  tbe  larva  state,  is  found  under  carp*'t3, 
on  which  it  is  said  to  feed.  The  worm  (PI.  12,  fig.  7)  has  a 
long,  white,  cylindrical  body,  divided  into  twelve  segments. 
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exclusive  of  the  head,  while  the  first  eight  abdominal  seg- 
ments are  divided  by  a  transverse  suture,  so  that  there 
appears  to  be  seventeen  abdominal  segments,  the  sutures 
appearing  too  distinct  in  the  cut.  Mr.  F.  G.  Sanborn  has 
reared  the  fly,  here  figured,  from  the  worm.  The  larva  also 
lives  in  rotten  wood ;  it  is  too  scarce  to  ever  prove  very 
destructive  in  houses. 

One  of  the  most  puzzling  objects  to  the  collector  of  shells 
or  insects,  is  the  almost  spherical  larva  of  Microdon  globo- 
SU8  Fabr.  (PI.  12,  fig.  8  ;  fig.  8  c,  larva  just  before  pupation ; 
a,  puparium ;  «,  spiracular  tubercles ;  v,  vent ;  6,  anterior 
view  of  pupa  case),  which  has  been  traced  to  its  fly-state  by 
Mr.  F.  G.  Sanborn. 

The  Syrphus  fly,  or  Aphis-cater,  deserves  more  than  the 
passing  notice   which  we   bestow   upon   it.     The    maggot 
(Fig.  4,  in  the  act  of  devouring  an  Aphis)  is  to        Fig.  4. 
be  sought  for  established  in  a  group  of  plant- 
lice  (Aphis),  which  it  seizes  by  means  of  the 
long  extensible  front  part  of  the  body.     The 
adult  fly  (PI.  12,  fig.  9)  is  gaily  spotted  and  banded  with  yel- 
low, resembling  closely  the  wasps,  and  frequents  flowers. 

We  have  figured  in  the  Naturalist  (p.  278)  the  singular 
rat-tailed  pupa-case  of  Eristalis,  and  now  present  the  figure 
of  an  allied  fly,  Merodon  Bardus  Say  (PI.  12,  fig.  10 ;  a, 
puparium,  natural  size).  We  will  not  describe  at  length 
the  fly,  as  the  admirable  drawings  of  Mr.  Emerton  cannot 
fail  to  render  it  easily  recognizable.  The  larva  is  much  like 
the  puparium  or  pupa-case,  here  figured,  which  closely  re- 
sembles that  of  Eristalis,  in  possessing  a  long  respiratory 
filament,  showing  that  the  maggot  undoubtedly  lives  in  the 
water,  and  when  desirous  of  breathing,  protrudes  the  tube 
out  of  the  water,  thus  drawing  in  air  enough  to  fill  its  inter- 
nal respiratory  tubes  (tracheae).  The  Merodon  Narciam^ 
also  reared  by  Mr.  Sanborn,  probably  lives  in  the  soil,  or  in 
rotten  wood,  as  the  pupa-case  has  no  respiratory  tube,  hav- 
ing instead  a  very  short  sessile  truncated  tube,  scarcely  as 
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long  as  it  is  Ihick.  The  case  itself  is  cylindrical,  vni 
rounded  alike  at  each  end. 

We  now  come  to  the  Bot-flies  ((Entridce),  which  in 
amoDg  the  most  extraordinary,  tit  thoir  biibits,  of  all  inMKta. 
The  history  of  the  botrllics  ia  in  brief  thus ;  The  adult  two- 
winged  fly  lays  its  eggs  on  the  exterior  of  the  animal  to  be 
infested.  They  are  coiiveyed  into  the  interior  of  the  bcwi, 
where  tJiey  hatch,  and  the  worm  or  maggot  lives  by  stK-kin^ 
in  the  purulent  matter,  caiiwd  by  the  irritation  »ct  »|>  by  it« 
presence,  in  its  host;  or  else  the  worm  itself,  after  halchiti^, 
bores  under  the  skin.  When  fully  grown,  it  quits  the  body 
and  fluishcs  its  transfoi'matioDs  to  the  fly-state  under  grouiH]. 
Many  quadrupeds,  from  mice,  squirrels  and  rabbits,  up  to 
the  ox,  horse,  and  even  the  rhinoceros,  suffer  fmm  Ihetr 
attacks,  while  man  himself  is  not  exempt.  The  body  of  the 
adult  Hy  is  stout  aud  hairy,  and  it  is  easily  recognized  by 
having  the  opening  of  the  mouth  very  small,  the  mouth- 
parts  being  very  rudimentary.  The  larvie  are,  in  geneml, 
thick,  fleshy,  footless  grubs,  consisting  of  elcvcu  segments, 
exclusive  of  the  head,  which  arc  covered  with  rows  of 
spines  and  tubercles,  by  which  they  move  about  withla 
the  body,  thus  iirilating  the  animals  in  which  they  take  up 
their  abodo.  The  breathing  pores  (stigmata)  open  in  a 
scaly  plate  at  the  iiostcrior  end  of  the  body.  The  nmuth- 
parts  (mandibles,  etc.)  of  the  subcutaneous  larvie  consist 
of  fleshy  tubercles,  while  iu  those  species  which  live  in  the 
stomachs  and  frontal  sinuses  of  their  host,  they  are  armed 
with  horny  books.  The  larvie  attain  their  full  size  after 
moulting  twice.  Just  before  assuming  the  pupa  state,  the 
larva  leaves  its  peculiar  dwelling-place,  descends  into  the 
ground  and  there  becomes  a  pupa,  though  retaining  its  larval 
skin,  which  serves  as  a  protection  to  it,  whence  it  is  called  a 
"puparium." 

Several  well-authenticated  instances  are  on  record  of  a 
species  of  bot-fly  inhabiting  the  body  of  man,  iu  Central 
and   South   America,  producing   painful   tumors    under  the 
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skin  of  the  arm,  legs  and  abdomen.  It  is  still  under  dis- 
pute whether  this  human  bot-fly  is  a  true  or  accidental  para- 
site, the  more  probable  opinion  being  that  its  proper  host 
is  the  monkey,  or  dog.  In  Cayenne,  this  revolting  grub  is 
called  the  Ver  macaque  (PI.  12,  fig.  11) ;  in  Para,  Ura;  in 
Costa  Rica,  Torcel;  and  in  New  Grenada,  Ousano  peludOy  or 
Nuche.  The  Dermatobia  noxiaJis,  supposed  to  be  the  Ver 
moyocuil  of  the  inhabitants  of  Mexico  and  New  Grenada, 
lives  beneath  the  skin  of  the  dog. 

The  Bot-fly  of  the  horse,  Gastrqphilus  equi  (PI.  12,  fig. 
12;  from  Tenney's  Zoology;  a,  larva),  is  pale  yellowish, 
spotted  with  red,  with  short,  grayish,  yellow  hairs,  and  the 
wings  are  banded  with  reddish.  She  lays  her  eggs  upon  the 
knees  of  the  horse.  They  are  conveyed  into  the  stomach, 
where  the  larva  lives  from  May  until  October,  and  when 
full  grown  are  found  hanging  by  their  mouth-hooks  on  the 
edges  of  the  rectum  of  the  horse,  whence  they  are  carried 
out  in  the  excrement.  The  pupa  state  lasts  for  thirty  or 
forty  days,  and  the  perfect  fly  appears  the  next  season,  from 
June  until  October. 

The  Bot-fly  of  the  ox,  Hypoderma  bovis  (PL  12,  fig.  13 ; 
fig.  14,  larva),  is  black  and  densely  hairjs  and  the  thorax  is 
banded  with  yellow  and  white.  The  larva  is  found  during 
the  month  of  May,  and  also  in  summer,  living  in  tumors  on 
the  back  of  cattle.  When  fully  grown,  which  is  generally  in 
July,  they  make  their  way  out  and  fall  to  the  ground,  and 
live  in  the  puparium  from  twenty-six  to  thirty  days,  the  fly 
appearing  from  May  until  September.  It  is  found  all  over 
the  world.  The  (Estrns  ovis,  the  sheep  Bot-fly,  is  of  a  diily 
ash  color.  The  abdomen  is  marbled  with  yellowish  and 
white  flecks,  and  is  hairy  at  the  end.  The  larva  lives,  during 
April,  May  and  June,  in  the  frontal  sinus  of  the  sheep,  and 
also  in  the  nasal  cavity,  whence  they  fall  to  the  ground  when 
full  grown.  In  twenty-four  hours  they  change  to  pupsB,  and 
the  fly  appears  during  the  summer. 

We  also  figure  the  Cuterebra  buccata  (PI.  12,  fig.  15 ;  a, 
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side  view ;  Crom  the  collection  of  Mr.  F.  G.  SHiitiorn),  which 
resembles  the  ox  Bot-fty  in  the  Inrwil  stato.  ItA  Unbit&  arc 
not  known,  though  the  young-  of  otlifir  species  infest  ibp 
oposeiuu,  squiiTel,  hare,  etc.,  living  in  Bubeutancous  tuuiun. 
—  To  be  concluded. 
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(ConHanal  Ihim  pam  5JS.) 
II.    BIRDS. 

Turkey  Buzzard  {Crffharleg  aura).  Occasionally  seen 
through  the  Rocky  Mountains,  but  not  very  eommou. 

Pigeon  Hawk  {Falco  columbarium).  I  saw  no  Pigoon 
Hawks  until  I  reached  Cosur  d'Aleiie  Mission,  wherc^  I  i^ 
tallied  the  very  iine  specimen  preeeiTed. 

Sparrow  Hawk  {Falco  sparveriua).  Common  in  all  open 
regions. 

MEXic.m  Hawk  {^Accipiter  Mexicanus),  No.  92  (  6  ?), 
BitteiToot  river,  September  2.  Length,  16.50 ;  extent, 
27.50 ;  wing,  9.  Iris  and  feet  greenish  yellow.  This  sjwci- 
meu  and  the  next  would  be  supposed  to  be  of  the  same  spe- 
cies, but  their  dimensions  differ  too  much,  and  do  not  agree 
well  with  those  of  either  of  the  three  Accij>ilren,  in  which 
"size  is  a  specific  character."     (Cassin). 

Sharp-shinned  Hawk  (A.fuscus)7^So.  82  (  9  ?).  Bit- 
teiToot  river,  August  30, 1860.  Length,  H  ;  extent,  2C.75 ; 
wing,  5.50.  The  sex  of  these  last  two  specimens  being  un- 
certain on  account  of  their  youth,  I  can  only  guess  at  it 
from  their  dimensions,  and  the  wing  in  this  one  is  veiy 
short,  even  for  a  male  bii-d. 

Haivks  were  rather  scarce  during  my  stay  in  the  Rocky 
Mountains,  the  older  birds  having  probably  left  the  valleys  to 
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raise  their  young  in  the  higher  forests,  and  the  young  just 
began  to  appear  in  the  end  of  August. 

Marsh  Hawk  (  Circus  Hudsonius) .  The  Marsh  Hawk  is 
pi-obably  the  most  universally  diffused  hawk  on  the  conti- 
nent, and  is  seen  almost  daily  at  all  seasons,  where  there  are 
open  prairies  or  meadows  and  not  much  population. 

Golden  Eagle  (Aquila  Canadensis) .  Though  I  did  not 
see  the  Golden  Eagle  in  the  Rocky  Mountains,  so  near  as  to 
be  sure  of  the  species,  it  evidently  inhabits  them,  as  I  saw 
several  young  ones  at  Fort  Benton,  which  had  been  trapped 
by  the  Indians  soon  after  they  could  fly,  and  were  doubtless 
raised  in  the  mountains.  They  probably  find  prey  more  easily 
caught  on  the  Great  Plains,  and  have  not  yet  been  observed 
west  of  the  mountains  where  the  White-headed  Eagle  is  so 
abundant,  while  the  latter  is  quite  scarce  on  the  plains, 
though  sometimes  seen. 

Fish  Hawk  (Pandion  Carolinensis) .  Not  seen  near  the 
muddy  waters  of  the  Missouri  below  Fort  Benton,  but  com- 
mon, and  its  nests  numerous  on  the  rivers,  and  their  branches 
from  there  westward,  where  it  finds  an  abundance  of  deli- 
cious trout  and  other  fish  in  the  clear  streams. 

Wilson's  Owl  (Otics  Wilsonianus) .  A  specimen  was 
knocked  down  by  a  soldier  with  a  stick  near  Bitterroot  ferry, 
Sept.  4th,  and  I  rode  close  by  one  sitting  in  a  bush  near 
Coeur  d'Alene  Mission,  on  the  15th,  so  that  it  seems  to  be 
generally  distributed  across  the  continent,  being  common  also 
in  the  bushes  along  streams  on  the  plains.  It  seems  indeed 
to  shun  dense  forests,  not  havhig  been  observed  by  me  west 
of  the  Cascade  Mountains. 

Yellow-billed  Cuckoo  (Coa/gus  Americanus) .  I  saw 
this  Cuckoo  near  Fort  Benton,  but  not  in  the  Rocky  Moun- 
tains, although  it  may  have  left  for  the  south  when  I  reached 
there  (Aug.  15),  as  it  departs  early.  I  should  expect  to 
find  it  a  month  earlier,  as  Nuttall  "met  with  it  in  Oregon.** 
(Mammal,  I,  652.) 

Harris's  Woodpecker  ( Picas  Harrisii) ,  and  Gairdneb'b 
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Woodpecker  (jP.  Gairdneri)  were  seen  abundutitly  from  tba 
easterii  baee  of  tlie  mouiituios  westward. 

WiiiTB-HEADED  WooDPECKEB  {Picun  albolarvalut) .  Firrt 
met  with  by  me,  as  tii  1853,  at  tLo  Spukau  river,  tioptvmlMir 
34 ;  and  at  Fort  Colville,  a  week  later,  I  saw  aevvnil.  Tbojf 
were  very  shy, and  made  a  shrill  uote  of  alarm,  much  Hkv  tlut 
of  some  squirrels,  for  which  I  at  first  looked  out  ou  liuarins 
it.  At  Fort  Dalles,  1  found  ii  family  of  them  associating  near 
tliu  (juiirtcrs,  aiid  quite  tnuie,  bo  that  I  obtaiucd  three  fian 
specimeiiii.  They  prefer  open  piue  woods,  and  s\h-^  for  food 
chiefly  in  the  bark  of  the  Yellow-pine  (i'i/ius^oH(/crfwM),ib« 
prevailing  tree  in  the  above  localities.  In  notes  uiid  hubiti 
they  most  resemble  the  small  Sap-suckers,  sud  auocuUo 
with  them. 

Arctic  Woodpkcker  {Pkoidea  arcticua).  1  first  met  with 
the  large  Three-toed  Woodpecker,  at  the  crossinir  of  tlie 
Bitterroot,  September  Gth,  where  the  open  woods,  before 
traversed,  were  exchanged  for  a  very  dense  growth,  with 
several  kinds  of  common  spruce,  which  had  not  been  befure 
Been.  In  these  dark  forests  I  found  this  and  the  striped 
species  (P.  dorsalis)  the  commonest  woodpeckers,  but  also 
saw  many  of  this  kind  afterwards  in  the  more  open  pine 
forests  between  Spokan  river  and  Fort  Colville,  where  I 
also  saw  them  in  October,  1853. 

Striped-back  Woodpecker  (Picotdea  dorsalis) .  Ko. 
100  (  6  ),  shot  September  7th,  near  crossing  of  Bitterroot 
river.  Length,  9.75;  extent,  15.25;  wing,  4.75.  Xo.  104 
(  9  ) ,  shot  September  9th,  at  dividing  ridge  of  Cceur  d'Aleiie 
Mountains.  Length,  8.50 ;  extent,  14.50  ;  wing,  3.75.  Iris, 
hrown  ;  bill,  slaty  black ;  feet,  gray  in  both.  I  saw  this  spe- 
cies but  once  besides,  at  the  west  base  of  the  same  moun- 
tains. At  each  time  I  found  it  very  silent  (being  led  to  it 
by  its  tapping  on  the  trees),  quite  fearless,  and  frequent- 
ing only  the  low,  generally  fallen  trunks,  in  the  most  dense 
part  of  the  forest.  I  had,  of  course,  little  opportunity  to 
notice  its  habits  farther  than  this.     All  seen   were  at  an 
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elevation  of  over  3500  feet  above  the  sea,  but  not  in  an 
Alpine  region,  at  least  in  September,  though  there  was  slight 
frost  at  night,  and  snow  falls  from  three  to  six  feet  deep  in 
winter. 

Red-necked  Woodpecker  (Sphyrapicus  nuchalis).  I 
first  met  with  this  beautiful  species  along  the  Hell  Gate 
river,  August  25th  (No.  73),  and  afterwards  found  it  rather 
common,  but  very  shy,  as  far  as  the  Bitterroot  crossing.  It 
was  not  seen  in  the  dense  forests  west  of  this,  but  reappeared 
quite  abundantly,  though  moulting  and  bad  in  plumage,  at 
the  Coeur  d'Ale&e  Mission.  I  suppose,  therefore,  that  it 
extends  around  the  north  end  of  these  mountains  through 
the  valley  of  Clark's  Fork.  I  commonly  found  it  frequenting 
dense  thickets  of  willows,  etc.,  tapping  their  bark,  and  once 
saw  one  on  a  high  spruce  tree.  (I  had  some  doubts  whether 
the  larger  specimen.  No.  118,  was  not  the  young  of  8.  ruber^ 
but  think  not.) 

Red-headed  Woodpecker  (Melanerpes  erythrocephalus). 
I  saw  a  Ked-head  Woodpecker  high  on  the  eastern  slope  of 
the  Rocky  Mountains,  but  none  on  the  west  side. 

Lewis'  Woodpecker  (^M.  torquatua) .  This  bird  is  quite 
common  at  the  eastern  base  of  the  Rocky  Mountains,  thus 
visiting  the  regions  inhabited  by  its  cousin,  the  Red-head, 
which  does  not  seem,  however,  to  return  the  civility.  The 
habits  of  the  two  species  ai'e  very  similar,  but  this  species  is, 
perhaps,  more  of  a  berry  eater  and  less  of  a  hard  worker. 
I  found  it  much  less  common  on  the  western  slopes  of  the 
Rocky  Mountains  than  it  is  between  the  Cascade  and  Coast 
ranges. 

Red-shafted  Flicker  (  Colaptes  Mexicanua) .  This  Flicker 
is  common  throughout  the  Rocky  Mountains,  but  I  noticed 
none  of  the  hybrid  variety  common  along  the  Missouri  and 
its  branches,  which  were  obtained  by  Dr.  Suckley  as  far  west 
as  Milk  river  in  1853,  and  by  myself  at  Fort  Laramie. 

Chimney  Swallow  (Ohcetura  pelasgiaf  or  Vauxiif).  I 
did  not  notice  Chimney  Swallows  along  the  lower  Missouri, 
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but  UGiir  (he  Great  Bend,  and  at  other  jxiints  abovu  tl>en, 
as  far  as  the  mouth  of  Stilk  river,  I  found  Ini^'  Munibun 
inhiibitiunf  uld  liollow  cottou-woods.  They  scciuvU  ■iiiulW 
and  with  u  whiter  throat  thuti  G.  pdaagia,  but  I  did  do! 
succeed  in  shooting  any.  None  occuiTod  west  of  thii 
point. 

NiOHT-HAWK  {Chordeiles  IletiTyif).  Ni^ht-hnwk»  were 
common  nil  the  wiiy  lurross  the  mouuUiins,  until  Septonlicr 
18th.  when  a  heavy  frost  occurred  at  tiie  Cnur  d'AloBe  Xii- 
Bion  and  drove  them  south  witli  the  Cliff  Swallowa,  wfaidi 
were  flying  about  camp  witli  tliom  on  the  previous  KfU>mooB. 
Myriads  of  them  flew  about,  hii^h  over  the  smitU  |>ntiriti 
along  Hell  Gate  river,  in  tho  calm  warm  afternoons,  ww 
the  end  of  August,  just  as  the  common  eastern  species  doM 
later  in  the  seaaon,  and  with  the  same  loud  cry. 

The  specuHen  preserved  was  shot  at  Sun  river,  cast  of 
the  mount^iins,  August  10th,  aud  I  found  eggs  on  the  tiaji! 
ground  both  at  Judith  river,  June  2!ith,  and  near  Pricklj- 
pear  Creek,  Angust  18th,  the  Litter  broken,  and  with  nearly 
hatched  young ;  probably  a  second  brood. 

Si>ecimens  of  Night-hawks,  from  both  sides  of  the  conti- 
nent, being  "undistinguish.ible"  (Baird's  Birds,  p.  loJi),  the 
slight  differences  in  plumage,  of  the  intermediate  Koekr 
Mountain  form,  seem  scarcely  enough  to  separate  it,  while 
its  habits  seem  precisely  similar.  (See  Baird's  Rep.,  Pacitic 
R.  R.  Survey,  Vol.  IX,  App.,  p.  922.) 

Belted  Kingfisher  {Ceryle  Alcyon).  Not  seen  along 
the  muddy  portion  of  the  Missouri,  but  common  from  Fort 
Benton  westward. 

Kingbird  {Tyrannus  Carolinensis).  Found  at  intervals 
throughout  the  valleys  of  the  Rocky  Mountains,  and  found 
also  at  Fort  Vancouver,  on  the  Lower  Columbia,  in  1853, 
though  it  has  never  been  observed  in  Oaiifbrnia,  and  wonld 
seem,  therefore,  to  pass  to  the  west  coast  by  Uiis  roundabout 
way.  —  To  be  continued. 
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Fkrns.* — This  valaable  addition  to  the  library  of  the  student  of  Ferns, 
long  waited  for,  and  delayed  in  its  first  stages  of  publication  by  the  death 
of  its  venerable  and  learned  author,!  has  been  brought  out  in  parts,  and 
at  length  completed,  in  accordance  with  the  desire  of  Sir  William  Hooker, 
by  Mr.  Baker,  who  has  assumed  its  authorship  so  far  as  to  add,  to  the 
already  prepared  manuscript,  descriptions  of  new  species  of  Ferns  re- 
ceived after  that  had  been  written,  and  to  put  the  whole  in  condition  for 
publication. 

The  title  of  the  book,  **  Synopsis  Fillcum,"  conveys  the  idea  of  a  brief 
and  condensed  description  and  notice  of  the  "  known  Ferns,'*  and  such  it 
is,  while  it  also  plays  the  part  of  a  supplement  to  the  **  Species  Filicum'*| 
of  the  same  author,  upon  which  he  was  engaged  for  many  years.  As 
the  preface  tells  us,  "  the  Author,  having  recently  completed  his  *  Spe- 
cies Fllicum,*  now  offers  to  the  public  a  *  Synopsis  of  all  known  Ferns,' 
which  contains,  besides  brief  diagnoses  of  the  species  described  more  In 
detail  in  that  work,  together  with  their  geographical  distribution  as  far 
as  yet  ascertained,  such  additions  and  corrections  as  have  come  to  his 
knowledge  ♦♦*•»». 

One  thing  to  which  special  reference  is  made  in  the  preface  Is,  that  all 
descriptions  of  ferns,  which  have  been  so  badly  or  carelessly  drawn  up 
that  it  is  impossible  to  identity  which  of  a  number  of  species  a  descrip- 
tion refers  to,  and  which  Pteridologlsts  have,  with  much  labor,  and  much 
detriment  to  true  progress  In  their  science,  dragged  along  after  them, 
have  been  omitted  and  Ignored.  This  at  once  reduces  very  much  the 
number  of  specific  names,  and  as  they  are  nothing  but  names,  it  is  a  great 
relief. 

The  forms  considered  worthy  to  rank  as  species  have  been  somewhat 
reduced  in  number  by  the  authors,  since  they  have  regarded  as  varieties 
numerous  plants  described  by  others  as  species.  In  much  of  this  we  cer- 
tainly concur,  but  in  some  cases  should  wish  to  record  a  difference  of 
opinion.  It  must  be  acknowledged,  however,  that  the  authors  have  had 
the  advantage  of  the  largest  Fern  Herbarium  in  existence,  the  formation 
of  which  began  as  far  back  as  1811,  and  any  one  who  has  handled  numer- 
ous specimens  of  ferns  cannot  but  have  observed  how  some  forms  pass 
through  intei^edlate  stages,  Into  what  appear  at  first  to  be  quite  different 
plants. 

*9y«opsl«  Fllieum;  or  a  Synopste  of  all  known  Fema,  including  the  Osmnndaoea^  Sehlzie- 
meem,  MaraUiaeeae,  and  Opliloj^osaaeeas  (chiefly  derived  from  tlie  Kew  Herbarium) :  Accom- 
panied by  fl;rures  representing  tlie  etisentlal  character  of  each  Genus.  By  the  late  Sir  William 
(Taekaon  Hooker,  K.  H.,  D.  C.  L.,  F.  B.  8.,  A.  S.,  and  L.  8.,  Director  of  the  Royal  Gardens  of 
Kew,  and  John  Gilbert  Baker.  F.  L.  B.,  Assistant  Curator  of  the  Kew  Herbarium.  London: 
Kobert  Hardwieke,  193  Pioeadllly.    1968.  8vo,  pp.  482,  tt.  11. 

t  This  is  tlie  separate  work  of  Sir  W.  J.  Hooker. 

tin  5  vols,  8vo,  with  tliree  hundred  platea  repreaenting  apwarda  of  five  hundred  speelea. 
AMKU.    XATLUAUST,    VOL.    II.  76  (^1) 
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A  coDTentence  Id  the  BrraDgcinval  or  the  book  !•  Uw  11*1  of  llN  (t>) 
genera,  placed  under  their  respectivo  miburdera  uul  bUx*,  «ihMi  h 
given  at  tlic  beginning.  The  gencrli:  clisrnirlcni  «»  gl«ni  In  ■•  Itm 
worda  as  is  cotielatent  with  intcIti^lilUly.  antl  the  species  an  <lc*rrih«4 
In  much  the  some  manner,  all  tbe  words  of  mqucDt  iu«  txtlag  mUnwH- 
uted.  The  greater  part  of  tbe  cxteoslve  t>>noDOiny,  which  la  oAasaf  • 
complicated  cimriuiter,  Is  lelt  ont.*  The  £pcclea  orUymcuoplij'IkiwMd 
Trlcbomnnes,  which  have  been  so  much  raultlpiiecl  by  certain  aotlion,  m 
here  reduced  In  the  ratio  of  soinolhing  like  two  hundred  \o  ll*«  biiulnd. 
The  group  of  Teros  called  Phcgopterts  Is  hero  coiisidervd  a»  a  pail  td 
tbe  genua  Polypodlum.  We  shouid  much  prefer  to  see  the  *lr«r  uf  thr 
lamented  Mettenlus  adopted,  tliut  tliey  are  exindiif^lotil  Aspidle*.  mvk 
which  they  agree  In  Of  pect  and  other  charucleri sties,  and  Wliric  ao  IMI17 
of  them  have  been  absurbed  by  the  dlBcovery  of  an  IndUKluui. 

The  inclusion  of  the  suborders-  spuclallj  mentionctl  iu  the  title  1«  a 
great  boon,  for  here  we  have  tbom,  for  the  flrst  time,  comprclienalT*^ 
described.— H.  Uass. 

The  Past  akd  FuTrnB  of  our  PuNKT-t— Tbe  author  aajs,  In  hH 
preface,  that  lie  has  freely  used  the  writings  of  t-yell,  Owen.  lIoJl.  I>Baa. 
etc.,  "as  tliej'  had  done  the  writings  of  othero."  Mow  thuu  ar«  Ua 
names  of  men  who  have  grouped  the  tvrittcn  opinions  of  ollivrs  aiDund  • 
nucleus  of  tbclr  own  original  inTcstigaUonx,  whereas  Sir.  ]>(Miiun  has 
no  such  nucleus,  the  whole  being  a  compilation.  As  sueb,  howevrt.  ll 
will  be  round  of  value  to  the  general  reader,  since  It  bring*  together,  la 
B  pojjiiUr  miiuner,  tbe  researches  which  have  been  made  In  ibe  jjrolPsj 
and  paiieontology  of  the  United  States,  and  which  can  only  be  fooad 
elsewhere  In  Professor  Dana's  unsurpassed  Mauaol  of  Geology. 

The  author  adopts  without  question,  the  disputed  view  that  the  ttilh 
Is  a  molten  moss  covered  by  n  thin  crust,  in  spite  of  Lyell  and  Hopkins. 

The  Buccessivc  order  of  the  appearance  of  animals  Is  given  as  Kadiatct, 
Motlusks,  Articulates,  and  Vertebrates,  whereas  it  is  well  known  that  ttic 
three  first  appear  simultaneously.  The  Protozoa  arc  wholly  ignored  and 
although  it  is  rather  too  soon  to  speculate  about  them,  ivc  think  tbe  an- 
thor  ought,  at  least,  to  have  made  more  than  a  passing  allusion  to  tbt 
Important  discovery  of  the  EoxoOn.  Trilobites  are  said  to  have  no  (eti. 
whereas  every  naturalist  supposes  that  they  must  have  had  soft  ruitl- 
mcntary  appcnctiiKCs.  and  some  have  supposed  that  they  made  the  iroclu 
found  in  the  Potsdam  sandstone  and  elsewhere. 

The  cxplnniition  of  the  dllTerent  ages  of  granite  Is  very  apt  to  mislead 
tbe  reader  into  the  belief,  that  tlie  more  modern  granites  have  only  been 
formed  in  the  centre,  and  spouted  up  In  veins  through  the  later  rocki. 
whereas  it  occurs  In  masses  just  as  tbe  older  granites  occur,  and  not  dif- 
fering cicept  In  age. 

The   illustrations   are   extremely  poor,  but   the   lectures   ore  popuiar. 
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likely  to  interest  and  please  nninstracted  minds,  and  wltli  the  exceptions 
noted,  we  tlilnk  are  reliable.  Tlie  chapter  on  the  ftiture  of  onr  planet 
is  an  imaginative  picture  of  the  manner  in  which  mankind  may  eventually 
utilize  the  forces  of  inorganic  nature. 

The  Fauna  of  the  Gulp  StUeam  at  qkeat  depths.* — The  inves- 
tigations ordered  by  the  new  Superintendent  of  the  Coast  Survey,  Profes- 
sor Pierce  of  Harvard  College,  into  the  marine  fauna  of  the  Gulf  stream, 
in  connection  with  the  regular  duties  of  the  survey,  have  begun  to  produce 
its  natural  result,  in  such  valuable  contributions  to  science,  as  we  have 
now  before  us.  The  line  of  the  present  survey  was  **  in  a  section  between 
Key  West  and  Havana,  incidentally  with  the  purpose  of  sounding  out  the 
line  for  the  telegraph  cable."  Although  the  work  was  interrupted,  and 
the  casts  made  with  the  dredge  few,  *Hhe  interesting  fact  was  disclosed, 
that  animal  life  exists  at  great  depths,  in  as  great  a  diversity  and  as  great 
an  abundance,  as  in  shallow  water."  By  two  casts  in  two  hundred  and 
seventy  fathoms  off  Havana,  Crustacea  and  Worms,  numerous  dead  shells 
of  Gasteropods  and  Pteropods,  living  Terebratulse,  and  seven  species  of 
Bryozoa,  besides  Echini,  Starfishes,  and  an  abundance  of  Corals,  Hydroids, 
and  Foraminiferse  were  taken.  Only  one  species  of  sea-weed,  however, 
was  mixed  with  this  luxuriant  animal  life,  which  corresponds  with  similar 
results  of  deep  sea  dredging  in  the  European  seas,  and  shows  that  **the 
greater  number  of  deep  sea-animals  must  be  carnivorous."  They  found, 
also,  that  a  porous  limestone  was  in  process  of  formation,  **  composed 
apparently  of  the  remains  of  the  same  animals  which  were  found  living." 
In  a  cast  made  in  three  hundred  and  fifty  fathoms,  nothing  was  brought 
up  but  a  few  dead  corals.  ''The  Echinoderms  appear  to  have  a  wide 
distribution  in  depth,"  and  the  Gorgonias  (sea-fans)  are  represented  in 
two  hundred  and  seventy  fathoms,  by  at  least  two  species  known  to  be- 
long to  the  West  Indian  fauna,  in  moderate  depths.  The  results  of  this 
attempt  are  certainly  very  interesting  and  important  to  marine  zoology, 
although  no  casts  were  made  in  the  deepest  parts  of  the  channel. 

With  our  present  knowledge,  it  is  premature  to  assume  the  existence 
of  the  higher  forms  of  animal  life  in  the  profound  abysses  of  the  Atlantic 
and  Pacific  Oceans,  but  dredging  in  the  Gulf  of  Mexico  may  be  carried  to 
such  a  depth  as  to  have  a  most  important,  if  not  decisive  bearing  upon 
this  question,  since  the  Coast  Survey  have  sounded  over  nine  thousand 
feet  in  one  instance,  and  several  times  to  the  extent  of  six  thousand  feet. 

Dredging  has  been  very  recently  carried  on  at  enormous  depths  by  the 
Scandinavian  expedition  to  Spitzbergen,  for  it  is  stated,  in  the  Novem- 
ber number  of  the  Annals  and  Magazine  of  Natural  History,  that  Messrs. 
Malmgren  and  Smitt  have  dredged  up  a  variety  of  animals  ft'om  a  depth 
of  2,000  feet,  near  Spitzbergen. 

The  Butterflies  of  North  America.  — The  second  part  of  this  bean- 
tlftilly  illustrated  work  has  appeared,  and  we  desire  again  to  commend 

*  Bulletin  of  the  Muaeura  of  Comparative  Zoology.    No.  6.   Contribatlons  to  ttie  Faana  of 
the  Galf  fltream  at  great  depths.    By  L.  F.  PoarUle»«  AM*t  U.  S.  Coast  Barvey. 
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the  fine  style  In  which  the  work  U  tonoed.  The  oolorfd  IttbofrifMt 
platen  are  ansurpaased,  and  the  letter-preaa  la  In  erery  way  <  iiilkl 
We  truMt  the  pabllshera  will  feel  encoaraired  to  rontlone  the  wort,  tm 
that  every  iipecles  of  butterfly,  tofcether  with  Ita  caterpillar  and  ckryanBa. 
in  our  territory,  may  set  for  its  portrait.  When  complrted  ami  iKHUHt.  It 
wlli  make  a  beautiful  ornament  for  the  centre  table.  The  pmcnt  mu»- 
l>er  fljcures  various  species  of  Anrynnls,  CoUaa,  and  Apatnra.  PoMiikW^ 
by  the  American  Kntomolof^cal  Hoclety.  Philadelphia.    $:i.0O  a  Part. 

Kr.viKw  OF  TUB  Scandinavian  PiBUCATioNa  in  KATtiuL   I1i»t«««t 
priii.N'o  lhG7  AND  TART  OF  1868.    By  Dr.  LUtken  of  CopenluMC^n.  —  Pml 
Kelnhardt  has  described  two  new  species  and  one  new  Kentaa  of  fiiafc 
water  Mtmkes,  Tark^ptfttus  (new  Kenus)  Iltilnmanni  fh>m  BUIIioa  and  IM^ 
ro/Mi  ttMnimilit  H.,  fnim  Ij^(os  Santa,  both  illustrated  by  woodcut*.     Ht 
Airther  alwH  us  the  first  jrood  flfcurc  ever  publishetl  of  the  tmr  iJHpA$mm 
drijthia.  Slid  In  a  postscript  to  the  olwervatlons  made  by  Mr.  Ilatlar,  tkt 
sur}C«M>n  of  a  whalinyc  cnilser,  near  Iceland  In   lh67.  he  demoiiairalnl  tkt 
Identity  of  the  **  Stryplreydr/*  of  the   Icelander,  with   the   little 
lUtliMnniArrn  Sibf^aldii.  The  cranium,  atlas  and  os  hyuldeomof  t^la 
of  whale  arc  described  In  detail  and  (licured.     Mr.  A.  Bcrck  hm 
uted  an   Inti-restlnff  pa|>er  on  two  s|m*cU*s  of  truly  symmetrical  (I 
emily  formed)  Jelly-flshes,  related  to  WUitiiwbut  forming  a  tte 
IhlUmruBiimtt ;    the  typical  spec|e»  wan  obMer^iHl  by  the  antlKtr   In  tHa 
Norwegian  Sea:  the  other  Is  eHtnblUhcd  on  a  drawinit  made  b^  Lhr  lait 
.Mr.  .stliwiiK.  probably  In  the  American   part   of  the  Atlantic,   orar  New- 
foundland.    In   another  pa|H*r  Mr.  H«i*ck  clcam  up  a  4|ur»tkin   tkat   has 
con*»l(lcrably  puzzled  earlier  in<|ulrep>.  In  dcp>rrlblntf  the  nrrToit%  »]r»um 
of  .\VfN#rrr#,  fVoni  hU  own  n*M*ar«*heM  and  thoM*  of  hi*  Aither  .  ftufii— r 
Chr.  lioM'k  In  ClirliitlanlaK     lie  |H>int*i  out  the  various  rm>ni  r«>iMaiit»i 
by  all    previous   Inventlfratorn,  and  <lenion»itniteA  the  niropcMttkHi  t\t  Mm 
central   maf»(«  (or  brain),  which   connUtM  of  an  <Hjtrr.  rrddUb.  grmaslaf 
subtitant-e.  and  an  Inner  yellowUh  f11anient(M»e  one  (iMith  pa|M>r«  arr  til«»- 
trat<*d  by  w«MNl-cuti«).     Profennor  Ht«'cn«itnjpt'i»  pa|>er  on  tbr    *M»rtct»aI 
character  of  the  Tern***trlal  Mammalian  Fauna  of  Iceland"  starts  fhiM  i^ 
h.vpoth«'**l«i  pro|M>Hed  In  Mr.  Murra\'M  Hork  on  the  Cieoirraphlcal  l>t»tftb#- 
tion  of  Maninialn,  that   the  (l<'ld  ni«Mi«M*  of  Icelaml  might  br  a  sprv ir«  W 
M»f>'U»,  atul  imibably  one  <if  the  .American  f»|M«c|eft.  thtt«  lnprr«*iftc  aa 
.\iiirrlcan  ntanip  on  the  primitive  fauna  of  thU  Ulaml :  this  mamai^  tjr*m 
In   part   the  «>M/y  one.  which,  with  any  degree  of  pn>bal>lllt>.  raa   br  rv>- 
ganlrd  ao  aboriginally  IrUh.     lie  pnivcn  that  the  »akl  nHMa.«r  U,  allrf  afl 
th.nt  l«  known  alM>ut  It,  a  true  .Vm«.  rloM'ly  allUM  tt».  If  out  kirnttrai  «ttk 
thf   Hub  BtfiniiiruB  of  Scamllnavia ;  no  xingle  niMK'Imen  of  Mpud^m  «*•  t«er 
caught   or  heani  of  In  Iceland,  n«'lthcr  by  the  author  darinc  liU  *tay  li 
that  count r>.  nor  by  othem.     Mr.  Warming,  a  young  UitanUt   lately  r*- 
turn«il  from  a  three  years  Mtjouni  In  llrazll.  In  the  h<»u«r  uf  l>r   \jm»d,  if 
I.Atf«>*i  Sniits.  haA  o|>ene<l  a  M«rte»  of  *' .S\iiiIm>I«*  a«l  Kloram  BraaUl*  rr*> 
trail*  cognosce ndain.**    The  IntnKluctbin,  Illustrated  by  two  p^jAlatT^ 
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ical  plateSf  Is  written  in  Latin,  and  treats  of  the  Cordiacece,  Aspenfolice, 
Vothyriace<B,  and  Mayacect,  Of  greater  popular  Interest  your  reader 
would  no  doubt  find  the  same  author's  **  Observations  on  the  Evolution 
of  Heat  In  a  Species  of  Aroid^"  made  during  his  stay  in  Brazil.  The  de- 
scription of  the  new  Aroid  (Phyllodendron  Lundii)  is  illustrated  by  a 
plate.  Professor  Lange  has  worked  up  the  Monotropes  and  Pyrolece^  col- 
lected by  Professors  Liebmann  and  (Ersted  in  Mexico  and  Central  Amer- 
ica. The  paper  is  written  in  Latin,  and  illustrated  with  two  plates.  Pro- 
fessor CBrsted  has  given  an  additional  note  to  his  former  description  of 
the  Brazilian  Tea-plant  (Neea  thelfera),  and  described  the  dimorphous 
flower  of  Halesia  tetraptera^  whose  minute  male  flowers  have  hitherto 
been  unknown ;  both  species  are  illustrated  by  woodcuts.  I  should  be 
inclined  to  attach  considerable  importance  to  the  same  naturalises  elabo- 
rate essay  on  the  Classiflcatiou  of  Oaks ;  after  a  critical  analysis  of  the 
labor  of  his  predecessor  in  this  field,  and  a  detailed  examination  of  all 
parts  of  their  morphology,  the  author  puts  forward  his  own  views  on  the 
subject,  imparting  not  only  a  reformed  subdivision  in  genera,  subgenera, 
sections,  etc.,  but  also  an  altered  line  of  demarcation  between  the  Fagince 
and  the  Castanince ;  so  that  the  numerous  (chiefly  East  Indian)  species  of 
Pucania  and  Cystobalanus  are  removed  from  the  true  oaks,  and  referred 
to  the  chestnuts.  A  more  detailed  abstract  of  the  new  facts  and  views 
brought  forward  by  Professor  (Ersted  (whose  paper  is  illustrated  by  nu- 
merous woodcuts,  physiotypical  figures  and  two  plates)  it  will  be  unneces- 
sary to  bestow,  as  the  whole  paper  is  reprinted  in  a  French  translation  as 
an  introduction  to  the  splendid  volume  shortly  to  be  published  by  the  Royal 
Academy  of  Science,  under  the  title,  "Chfenes  de  I'Amerlque  troplcale; 
Monographic  des  espCces  nouvelles  et  pen  connues,  ouvrage  posthume  de 
M.  Liebmann,  achevC  et  augmente  d'un  aperon  sur  la  classification  des  Chi- 
nes en  general  par  A.  S.  CErsted";  large  folio  with  many  excellent  plates; 
a  work  that  without  any  recommendation  of  mine,  will  excite  the  high 
interest  of  American  botanists.  Besides  the  said  paper  of  Mr.  CErsted 
on  the  Classification  of  Oaks,  It  contains  a  *' Notice  sur  la  vie  de  Liebmann 
et  speclalement  sur  sou  Voyage  en  Mexlque,"  with  a  list  of  his  publica- 
tions, ten  plates,  with  physiotypical  figures  of  leaves,  and  forty-seven 
engraved  plates,  representing  species  of  oaks  from  tropical  America. 

In  the  second  volume  of  the  Journal  of  Botany,  published  by  Dr.  Hel- 
berg  for  the  Botanical  Society  of  Copenhagen,  you  will  find  several  con- 
tributions to  the  Phanerogamic  and  Cryptogamlc  (mosses,  lichens)  Flora 
of  Denmark.  Rev.  Mr.  Lange  has  contributed  a  paper  on  the  Mosses  of 
Tuscany ;  Professor  Lange  one  on  the  Dimorphous  Seeds  ofAtriplex  horten- 
ns,  and  the  editor  a  Monographlcal  and  Anatomical  Description  of  Eleo- 
charis  palustris  (with  three  plates).  Among  the  many  interesting  verbal 
communications,  of  which  short  abstracts  are  given  In  the  Bulletin  of  the 
meetings  of  the  Society,  I  shall  particularly  draw  the  attention  to  Dr.  Hei- 
berg*s  valuable  report  on  the  Phanerogamic  Parasitical  Plants  of  Denmark. 
Of  the  venerable  Flora  Danica,  the  forty-sixth  fascicle  has  appeared.  The 
editor.  Professor  Lange,  has  also  published  his  annual  Index  Semlpum  of 
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the  L'lilvcreit;  BoUniciil  Qardcn.  Coinoel  JcDKCcn-Tuacb  ha«  commttnt 
tbe  piiblicAtlon  (supported  by  the  Royul  Acndcniy  of  8cleBce>  of  «  w«t 
on  llie  pnpalar  uaiDos  of  plnuls  iu  dllTL-rent  European  Uoyaagv* :  Um  im 
volume  is  dcToted  to  Uie  ScandlnaTlan  niiniGS.  As  the  Jonraal  of  >'>l«al 
History  (Prof.  ScljlodU,  editor)  Is  regularly  rovlened  by  ■  ntilHr  ill>> 
tribnted  EngUsh  Journal,  I  sbull  coiifliie  ni;»cir  tu  atattnc  tfaat  the  laMf 
published  Part  I.  and  II.  ofVol.  V,  coiitolna  two  paponi.  Ity  Dr.  MriMtl. 
on  D.inlah  Myrlupoda  (rortDtiig,  with  a  fbriiicr  paper  nj  l>re.  JMshi 
and  Berg^Se,  a  complete  account  of  this  part  or  oar  faatia),  and  ft  ftfat 
ou  Duple  Spermatic  Ducts  In  Insects  (a  coiitluuatlon  of  IiIh  pnvtoDa  ««•• 
trlbutlons  to  the  anatomy  of  the  Earwti;),  ProfeWHOr  Scbli>dtJ>'a  piper  o« 
the  Manner  In  which  the  1 .  _  -^laa  ui  the  Ej'l-s  Is  dc^volopnl  in  FlooadMi 
(translated  In  the  Annals  of  Nature)  History),  and  Anally  an  vIoborUB  a^ 
count  of  the  Dnnlah  Cladoccrous  Cruatuces,  by  Mr.  P.  E.  MOilvr,  totHnnt 
by  some  very  valuable  contrlbutionN  lo  the  knonledgc  of  their  propi^ 
tlon  (with  seven  plates).  I  have  no  donbt  that  tbcae  two  p^>eri  bthwc 
to  the  most  accompUshed  esanys  ever  published  on  Ibl*  order,  vbixr 
study  U,  I  bt-lleve,  utuiost  entirely  neglected  In  America.  Iu  the  Juanitl 
of  t'Isherles,  published  by  Messrs.  Fiedler  and  Feddenscn,  l^rofiiwir 
Kroyer  has  announced  tlie  occasional  occurrence  on  the  shorra  of  I>*d- 
msrk  of  the  Pilchard,  and  of  a  new  speclesof  Pnnlepla  (_P.  Ailantirmi).  Jti. 
Boeck  has  forwarded  the  first  part  of  an  Essay  on  the  r^bel«r  of  Xurway, 
and  the  history  of  Its  fishing.  Professor  Ha-ich's  address  at  l]ic  lotenM* 
tlonal  Exhibition  of  Fisheries,  at  Berpen  in  18G5,  on  Oystfr  Cullare.  to 
rfprliiifd.  Finally.  I  beg  leave  to  nliserve  Ihot  In  iho  .Touriinl  for  J'opoitf 
Papers  on  Natural  Science,  e<lUed  by  Mr.  Fogh  and  mjseir(atHl  conctadiss 
now  Its  fifteenth  year),  Mr.  Warming  has  published  his  '■Souvealr."  rrnia 
the  Brazilian  campos,  and  described  a  line  phenomenon,  a  marine  -Isnls 
faluus."  observed  by  himself  In  the  AlUiiitk-  at  \j°  Lat.  X.,  aii.l  ;iO'  I/in. 
W.,  while  I  have  myself  endeavored  to  collect  the  most  tmponnnl  evi- 
dences coiicernlnp:  the  Mammoth,  and  the  animals  exterminated  or 
brought  to  the  verge  of  extermination  throujrh  man's  Intrusion  upoa 
nature  in  historical  times.  Professor  Steeuslrupt's  paper  on  the  French 
Bone-caves,  and  Professor  Loven's  Instructive  and  elegant  addi-c^s  at  the 
meeting  of  Scandinavian  naturalists.  In  18C3,  on  the  Baltic  Sea.  are  re- 
printed. orProfessor  Relnhardt's  most  valuable  .iccount  of  tiie  Brailliia 
Bone-caves,  and  their  animal  remulns,  I  have  reported  in  your  journal  on 
a  fiirincr  occasion.  Of  the  I'rocecdings  of  the  .Academy  of  Chrl>llacia. 
only  the  volume  for  18fi6  has  reached  me.  Professor  Sars  has  ilescrthtd 
and  floured  a  new  species  of  the  arctic  genus  of  flshes.  I.ycodes  :  L.  sn- 
cil Is),  dredged  at  great  depth  in  Chvislianaf jord,  and  continued  hl^  exami- 
nations  of  the  clay-halls  from  the  glacial  epoch.  In  those  dc8cril)eil  on 
this  occasion  he  found  remains  of  Osineni*  arelieut,  Gadiii polari:  mi 
CanefT  paguruf ;  in  those  hitherto  found  and  examined  in  Norway,  he  bu 
discovered  In  all  one  Pennatuild.  one  Ophlurid,  five  Worms  (chiefly  <.'h«- 
topods),  live  Bivalves,  Ave  Crustacea,  and  two  Fishes.  Professor  Saw 
suggests   collecting  fuller  series  of  these  concretions,  which  would,  do 
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doabt,  give  yalnable  results,  and  making  a  special  stndy  of  thenu    They 
have  been  foand  hitherto  only  in  Greenland,  Canada,  and  Norway.*    Prof. 
C.  Bosck  has  described  in  the  Proceedings,  for  1860,  a  couple  of  horns  of 
a  hitherto  unknown  species  of  buffalo,  from  Southern  Africa,  under  the 
name  of  Bos  longicornis,  and  has  since  that  time  procured  farther  evidence 
about  this  animal  ftom  the  Rev.  Mr.  Schreuder,  Bishop  of  the  Norwegian 
mission  in  the  Zulu  territory,  who  hod  himself  formerly  sent  the  horns  to 
the  Museum  of  Christiania.  They  were  those  of  a  wild  buffalo-cow,  shot 
at  Eutumeni,  and  belonging  to  a  troop  which  suddenly  made  its  appear- 
ance in  the  country,  and  excited  some  stir  because  of  their  uncommon 
size  and  large  horns ;  those  of  the  bull  were  much  greater ;  the  color  of 
the  skin  was  brown.    After  a  stay  of  some  time  in  the  neighborhood  of 
Eutumeni,  the  troop  disappeared  from  the  country  and  was  no  more 
heard  of.    Probably  it  was  a  stray  party  from  a  more  distant  part  of 
Aflrica,  but  nevertheless  it  is  singular  enough  that  a  peculiar  species  of 
wild  ox,  distinguished  alike  by  its  great  bulk  and  extraordinary  appear- 
ance, and  roaming  over  the  plains  of  South  Afirica,  should  have  remained 
totally  unknown  to  the  explorers,  travellers,  and  residents  of  the  country ; 
only  known  in  fact  from  a  couple  of  horns,  picked  up  and  sent  far  away 
to  the  most  distant  University  of  the  other  half  of  the  globe  I    Professor 
Rasch,  the  indefatigable  fish  cultivator,  has  published  the  results  of  some 
valuable  experiments  conducted  with  the  view  of  producing  hybrids  be- 
tween different  species  of  Salmonidce,    In  no  class  of  animals,  we  are 
justly  told,  are  there  experiments  more  easily  made,  and  nowhere  can  it 
be  more  easily  decided  whether  the  rule  of  sterility  In  hybrids  is  abso- 
lute or  not.    The  spawn  of  the  sea-trout,  fecundated  with  the  milt  of  the 
fresh- water  trout,  gave  an  equally  high  per  centage  of  vigorous  brood, 
as  if  both  parents  had  been  either  of  the  one  or  the  other  variety,  and 
the  brood  itself  was  not  less  fertile  than  If  no  crossing  at  all  had  taken 
place,  thus  confirming  the  views  of  Dr.  Widegren,  that  the  sea-trout  and 
fresh-water  trout  are  only  varieties  of  the  same  species,  an  opinion  also 
entertained  by  Professor  Rasch  since  1850,  when  he  observed  that  the 
brood  of  the  sea-trout,  living  together  with  that  of  the  fresh-water  trout, 
was  quite  undlstinguishable  from  the  latter,  either  in  habits  or  in  appear- 
ance, as  is  also  the  case  with  that  of  the  great  lake-truut  of  the  greater 
Norwegian  lakes,  Salmo  ferox  Yarrell  (S.  lacustris  Hart.)  ;  a  fact  bearing 
strongly  on  the  vexed  question  of  species  and  varieties  in  the  genus  of 
salmons.    Spawn  of  the  Alpine  trout,  or  Salvelin  (S.  alplnls),  fecundated 
by  the  sperm  of  the  common  trout,  produced  from  thirty  to  forty  per  cent, 
of  well  hatched  brood,  but  many  were  shortly  after  hatching  attacked  by 
a  sort  of  dropsy,  and  in  many  embryos  the  beginning  of  development  was 
arrested,  and  they  perished  by  degrees.     Spawn  of  trout  fecundated  by 
the  milt  of  the  Sahelin  only  gave  ten  per  cent,  of  brood,  whereof  some 
were  misshaped.    Spawn  of  true  salmon,  fecundated  by  the  trout,  pro- 

*  Tho  MallotHt  viUoiuSy  or  Capelln,  has  been  foand  fossil  In  Qardlncr  and  Saeo,  Me,  encloted 
In  olaj-baUs.— Eds. 
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dnced  toTtj  per  cent,  of  mostly  wcll-^hnpcd  brood,  but  k  part  bee 
aftcrvTtirds  dropaica! ;  Tecundalvil  lay  ilie  S<}lffHn,  tt  iloveloped  ao  rat 
at  all]  Tlie  spawn  of  a  (presuiDcd)  hybrid  of  tliu  truHl  sM  9<Uti 
fecDiidatcd  nitli  the  milt  of  a  vlgoroua  male  trout,  alBU  ifKVe  qalte  ■  n 
tlve  result.  You  will  agree  nlth  me.  that  expcrlmcuta  or  Uii*  aort,  i 
dnct«d  with  the  author's  skill  and  prorountl  practical  kniKvlrilg*  of  tl 
matter,  are  of  a  liig:h  scientlQc  value.  ProFi^Mor  KJprulf  liam  gath*rw4ii 
the  aTallabie  evidence  cODCemlng  the  earthquake  felt  tiv^r  ■ 
Nortvay,  and  IVom  Shetland  to  Soderliamn.  at  the  B'ltido,  ou  thu 
May  9th,  1866.  The  memoir  of  the  celebrated  NorwpRlan  irroloflM 
abounds  with  details,  allowing  of  no  abstract;  1  therefore  muM  mtnli 
myself  to  racutloning  that  the  shock  was  felt  from  Bodo  (imrth)  in  Lanxr- 
Bund  (south),  one  hundred  and  thirty  geo{craphlca1  iuili>a,  «Dd  niliaud 
ft'om  a  point  sltual^^d  at  the  soDth-west  of  Chrlstlansortd,  with  ■  v»li»- 
Ity  of  six  and  two-thirda  to  seven  and  tbree-llfths  geographical  (i)tl«a  l«  Ika 
mluute,  but  lasted  at  cacb  spot  only  two  mlnutea  at  the  iitnii»t.  In  ttaa 
later  volumes  of  tbe  Proceedings  of  the  Chrbtlanls  Acadtrniy  (known  m 
me  only  Tram  separate  copies  of  the  paper  montioni^d  below,  ktoilij  **m 
to  the  writer),  Mr.  Collet  lias  given  a  full  topographical  IImI  of  the  Bird* 
of  Morway ,  summing  up  tbotr  distribution  In  tho  country,  when  and  wbtre 
they  were  observed,  etc.  Two  hundred  aud  forty-eight  sprctnt  art  e 
ral«d.  rrofcSBor  M.  Sars  has  published  short  notices  about  some  C 
lerBta(coral polyps.  Jelly  fishes,  etc.)  and  Echlnodermata  {atarllahes,  t 
from  tho  Lofbten  Isles.  I.  e..  Thyonidium  feihrvm  (m-w  spi'<i<-->.  llati^km- 

rfaii(l((lui(new  apecien),  Pb<jaoiihara  boreallsJ'"!-" :.'■■■     \!m  I'tjr-a;  SarM 

aud  hidella  (new  genus)  Lo/olen»it.  H.  nataru  In  dlntlngulshed  by  posa«u 
slng  the  faculty  of  swimming,  with  snake-like  motions.  In  a  vertical  direc- 
tion. IgidfUn,  B.  branching  coral,  was  found  at  the  great  depth  of  thrrr 
hundred  fathoms,  within  the  polar  circle  (GH°  11'  lat.  north),  and  l.i  di>iiD- 
gulshc'<l  from  Iai»  by  Its  single,  unbranched  stem,  composed  of  eloncattd 
calcareous  Joints,  and  very  short  corneous  ones,  and  llxed  to  the  bdiinm 
by  "Ibllaceous  radicles."  The  only  complete  specimen  was  eighty  milli- 
metres high,  and  one  and  a  half  millimetres  thick,  but  fragments  of  sicms 
three  millimetres  thick  showed  that  it  grew  much  Inrgcr.  Dr.  DaniclM-a 
has  described  two  species  of  &  new  Ilryoz.Son  genus,  Kinflottiiit.  foaad 
at  Nordlimd  and  Flnmarkcn,  remarkable  for  Its  facnity  of  moving  volnn- 
tariiy  (he  branches  (connected  by  a  membrane)  of  t[!<  pnlyparj.  eipauU- 
ing  them  in  the  shape  of  an  umbrella,  or  closlns  them  together  inio  a  ball 
(according  to  Dr.  Smitt,  whose  work  on  the  Bryozoa  will  be  referred  to 
ufterwardK).  KiiiHoikias  arboresQens  D.,  is  a  species  of  Bwju/.i  (/i.  an- 
bntna  Smitt). 

Professor  Sars  has  published  a  little  volume  of  Contributions  to  tbr 
Fauna  of  the  Bay  of  Chrlstlania.  with  descriptions  and  plates  of  new  or 
little  known  Crustucca  (Craugou,  PasiphaC,  etc.).  His  son.  Mr.  G.  0. 
Sard,  lias  published  a  handsome  volume,  the  first  part  of  a  careftil  and 
detailed  desLTlptlon  aud  anatomical  "  Histoirc  naturetle  des  Crustacea 
d'cuu  douce  dc  Xorv&ge"  (les  malacostracfs :   mysts  oculata,  Garamans 
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neglectus,  Fallasea  cancelloides,  GammaracaDthus  loricatas,  Pontoporeia 
affiniB,  AselluH  aquations),  illustrated  with  ten  highly  finished  plates ;  the 
cost  of  publication  being  most  generously  supplied  by  Mr.  Johnsen, 
Reviser  of  the  State.  From  the  elder  Sars  we  may  soon  expect  an  equally 
well  illustrated  description  of  the  remarkable  new  genus  of  stalked 
Crinoids  (Rhizocrinus),  discovered  by  his  son  in  the  depths  of  the  ocean 
at  Lofoten ;  and  firom  Mr.  A.  Boeck,  a  detailed  description  of  the  Nor- 
wegian and  Arctic  Amphipoda,  with  many  plates.  The  magnificent  Geolog- 
ical Chart  of  Norway,  south  of  the  mountaln-ridge  (der  Sdnderfieldske 
Norire  or  the  "stifts"  of  Hamar,  Christianla,  and  Chrlstlanasand), 
published  by  Professor  Kjerulf  and  Mr.  Tellef  Dahll,  in  ten  sheets,  large 
quarto,  in  the  text,  and  profiles,  etc.,  is  the  result  of  many  years'  explo- 
rations by  the  Geological  Survey  of  Norway,  conducted  by  Professor 
Kjerulf.  Among  similar  works,  it  no  doubt  occupies  a  high  place,  as  it 
fills  up  a  great  gap  in  the  knowledge  of  the  geological  constitution  of 
Europe,  contributes  considerably  to  the  history  of  the  earliest  geological 
metamorphosis  of  the  globe,  and  must  be  reckoned  among  the  highest 
scientific  monuments  hitherto  erected  in  Scandinavia.  '*  Norway  is 
now,"  as  said  Professor  Steenstrupt  in  his  speech  at  the  meeting  of  the 
Scandinavian  naturalists,  this  summer  in  Christiania,<Hhe  classical  soil, 
not  only  of  Zoology,  but  also  of  Geology." 
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We  pause  a  moment  before  passing  to  our  Botanical  Miscellany,  to 
record  the  sudden  death,  by  consumption,  on  November  11,  1868,  at  the 
early  age  of  twenty-four,  of  our  fellow  student  and  valued  friend,  Horace 
Mann.  We  had  almost  looked  upon  him  as  our  botanical  editor,  and 
have  been  constantly  Indebted  to  his  accurate  botanical  knowledge  and 
wise  counsels  in  the  editorial  management  of  this  magazine. 

The  country  has  lost  a  thoroughly  disciplined  and  scholarly  mind,  and 
one  of  its  leading  and  most  promising  botanists,  and  the  readers  of  the 
Naturalist  a  contributor,  whose  reviews  of  botanical  works,  critical  study 
and  identification  of  their  specimens,  and  unwritten  essays  promised  for 
its  pages,  would  have  both  quickened  their  zeal  for  the  study  of  Nature, 
and  secured  for  the  botanical  portion  of  the  magazine  a  most  elevated 
character. 

TuE  CoLCHicuM  AUTUMNALE  fouud  growiug  Wild  in  the  wet  meadows  of 
the  sub-alpine  regions  of  Italy  and  Switzerland,  has  been  seen  in  consid- 
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er.tlile  BbniidnDCC  In  a  meadow  not  tar  from  the  lako  of  l>tililln.  K.  R, 
doiibtlcsa  lutroduced.  but  when  and  bow  CAniiot  bx  BMwrulanl.  Mf  b> 
forinaut,  wlm  klndl;  brought  me  sonio  fluwen  &nd  ballM  on  Itip  tkM 
of  October  Inst,  eays  that  there  were  Ofty  or  more  In  blojiwt  tiita,  Md 
Blthcms;!!  Imvln;;  been  iiattceil  thc?re  Tor  tlircc  or  ft>Dr  jran  pwrt.  do  mm 
seem  to  have  attracted  an;  attCDtlou  prcvlooalj. — 3.  I„  R.,  ^/«ni. 

Thk  Doublr  SAXifRAGK  fouml  In  Danrers,  MasB.,  thr«c  yvtra  »^,  tnd 
metHloned  In  the  November  number  of  the  Axfjuqxk  N*ti;raubt,  wai  • 
lV>rtunut«  "Snd"  of  John  H.  Sears,  of  that  town,  on  ardent  atxl  i-nthwiti» 
tic  practical  naturalist,  whose  modesty  Is  as  conniilcuons  an  liln  acvwam 
of  observation.  To  him  I  am  indebted  for  a  snperb  tpt^eimru  ot Pttg- 
porvs  hinpidiig.  for  sliowinR  me  a  locality  of  the  rare  lUtlc  Monam  mfi 
flora,  and  for  many  similiir  favors. 

As  earl;  as  Mn.v  4tti,  184U,  eome  flowers  of  the  Sari/ra^ra  rtfytitlnuii, 
all  full-donble  and  very  beantiful,  were  brought  mo  while  rraldlof  il 
Hlngham,  Mass.,  gathered  by  a  ;oang  person  while  "MnyLDft"  oo  tk* 
Orst  of  the  month.  My  knowledge  of  thu  fact  connccti-d  with  thJi  plan 
thus  dates  farther  back  than  even  Mr.  Meeban's,  whote  idea  cunccnioff 
double  flowers  is  worth;  of  attention.  Serai  "ftili-doiible"I1owct»of  i^ 
ThalMrum  anemenohlei.  were  ftiund  near  Cineinuatl,  Ubio.  bj  m;  m- 
teeined  flrleud,  the  late  Thomas  O.  Lee,  aa  early  as  1834 ;  and  ou  aotnill- 
tinic  the  plant  to  a  generous  culture,  In  Ave  years'  time  It  |irudue#d  ftill- 
double  blossoms." — J.  L.  R.,  Salem. 

Viola  pbdata  occurs  here  In  two  varieties  not  mfintlaned  In  Gnft 
Botany,  viz..  white  and  pink;  the  former  quite  freqoently.  Tlit-  fdnk 
variety  Is  rare.  J  have  only  foDnd  it  once  or  twice,  f  have  also  Bcei 
Fogonia  ophioglossoide*  purely  white.  Plantago  prisiUa  occurs  here,  a 
little  east  of  its  ranye  (Gray's  Manual,  page  :ifi9).  ArUmna  (nj>Ayf /am  oc- 
casionally has  Its  leaves  j-7,  and  more,  parted.  —  W.  P.  Buli.es.  JVV« 
London. 

Rbcest  Botanical  DiscovniUES.  —  Mr.  Berkeley  opened  the  procted- 
tngs  of  the  Botanical  Section  of  the  British  Assoeinllon,  with  a  rewnrlt- 
abl;  Interesting  address.  He  directed  his  remarks,  ttrst,  to  recent 
researches  and  speculations  In  Cryptogamlc  Botany,  on  whirh  he  Is  hi 
well  qualified  to  speak  Judiciati;,  end  then  to  the  theory  of  PanKene^U. 
He  alluded  to  the  observations  of  DeBar;  and  Clenkowski  on  organisms 
which  appeur  to  be  intermediate  between  plants  and  animals,  sui-b  w 
Myxomycetes  and  some  forms  of  Monads,  and  conQrmed  the  dedurtions 
which  the;  drew  from  their  obHervations.  He  then  noticed  Hallier's  vle*» 
OS  to  the  ruu;;old  orl^^in  of  certain  diseases.  At  first  Hallier  had  merely 
observed  ftingl  In  Asiatic  cholera,  but  recenti;  he  bad  stated  that  to 
typhus,  typhoid,  and  measles  (In  the  blood),  in  variola  and  In  vaccinia  (la 
the  exnnthemos).  ho  had  found  certain  minute  organisms  which  he  termed 
Micrococci,  which,  when  cultivated  In  the  way  known  to  students  of 
moulds,  etc.,  prodaced  each  a  constant  and  characteristic  rongus.  He 
did  not  consider  that  Hallier  had  proved  his  case ;  his  experimeoia  were 
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Hit  f^om  conclusiye,  and  he  drew  conclusions  hastily.  It  was  quite  pos- 
sible that  certain  llingi  might  occur  constantly  in  substances  of  a  certain 
chemical  and  molecular  constitution ;  but  this  might  be  a  case  of  effect 
instead  of  cause. 

The  recent  researches  of  Mr.  Herbert  Spencer  had  shown  by  the  intro- 
duction of  colored  fluids  into  the  tissues  of  the  living  plant,  that  the  sap 
not  only  ascends  by  the  vascular  tissue  of  plants,  but  that  the  same  tissue 
returns  and  distributes  the  sap  after  it  has  been  modified  in  the  leaves.  — 
Quarterly  Journal  of  Science,  London. 

Cuban  Plants  for  Sale.— I  have  made  thirteen  (13)  sets.  The 
largest  one  contains  two  thousand  two  hundred  and  fifty  three  (2,253) 
species  or  well  marked  varieties.  The  others  diminish  pretty  regularly 
to  the  last,  which  has  but  six  hundred  and  thirty  seven  (637)  species.  My 
collections  have  always  sold  at  ten  dollars  per  hundred  when  our  money 
was  gold  and  silver,  but  I  am  willing  to  take  the  same  amount  now  in 
currency.  The  larger  sets  give  a  very  fair  idea  of  the  Cuban  flora,  and 
are  AiUer  than  any  other  collection  of  Cuban  plants  except  three,  —  that 
of  the  Herbarium  at  Cambridge,  Mass.,  that  of  the  Kew  Gardens,  Eng- 
land, and  one  belonging  to  Mr.  Sauvalle,  of  Havana. — Charles  Wright, 
Cambridge^  Mass. 

Botanical  Notes. — I  observe  frequent  notices  of  plants  in  the  Natu- 
ralist which  produce  white  flowers.  I  have  collected  specimens  of  a 
white  variety  ofMimulus  ringens*  for  a  number  of  years,  which  adds  an- 
other to  the  list  of  albinos.  Last  season  I  detected  Nuphar  Kalmiana  with 
two  kinds  of  leaves,  the  usual  floating  ones,  and  another  set  of  submerged 
ones,  which  were  very  thin,  and  when  dry  almost  transparent.  Are  those 
submerged  leaves  usually  found  with  the  plant  ?t  We  have  a  Rubus  In 
this  vicinity  which  seems  to  be  a  connecting  link  between  B.  strigoaua 
and  occidentalis.X  Has  Myozurus  minimus  ever  been  found  east  of  Penn- 
sylvania, in  the  United  States?  I  collect  it  here  at  Belleville. § — John 
Macoun,  Belleville,  Canada. 

[Brief  botanical  notes  would  be  welcome  to  the  Naturalist,  and  we 
should  print  the  most  useful. — Eds.] 

Hepatica  triloba.  —  Some  authors  speak  of  a  variety  with  flve-lobed 
leaves.  Now  I  think  the  flve-lobed  leaves  are  not  the  true  leaves,  but 
changed  flower  buds.  I  have  some  of  the  plants  under  cultivation,  and 
frequently  the  bunches  push  up  leaves  (such  as  I  send  you)  with  flve 
lobes.  These  bunches  do  not  bear  flowers,  the  flve-lobed  leaves  appear- 
ing with  the  flowers  of  the  other  bunches,  and  the  true  leaves  afterwards, 
coming  out  simultaneous  with  the  leaves  of  the  flowering  plants. 

«  There  is  a  white  yar.  of  almost  eyerything,  eren  of  the  Cardinal  flower.  I  thluk  I  newer 
heard  of  It  In  the  Mimnlus.  — A.  O. 

f  Always  In  this  and  the  ordinary  If.  luUum  of  Europe,  etc.;  rery  rare  in  N,  adwwna.  Bee 
Gray's  Manual  of  Botany,  revised  edition,  page  67.  — A.  O. 

tis  not  tlih  R.  oceidentatU^  with  white  or  amber  colored  berries?  Grows  in  Teimont.  Bee 
Gray's  Manual,  page  157.  — A.  O. 

f  The  farthest  east  known,  if  wild.  It  may  hare  oome  direct  from  Europe. —A.  G. 


NATDIUI.  HierOBY  HUOELLAHT. 

Wblle  tnrelUiig  In  the  Qraiid  Trnvcrsc  region  of  Nortlirni  MlddfM 
last  Mt^f,  1  obccrvcd.  growing  In  the  bci-ch  ftod  maple  truotM,  ptMtUof 
TMtUum  eriitlirvcarpum,  wLtoh  wcro  fair  n-'prVBOntttUtrea  of  meUMior- 
phoaed  plautB.  The  pettukit  inucli  uluugnUHl  {S'-A')  i  Iravec  rrry  Uri* 
and  dletor[«(l;  sfpala  baf-Uke,  raised  on  potlnlos  an  Indt  or  mat^  tooB, 
The  petala  Ulcewlse  leaf-like,  colored  green,  wlih  a  fi-ir  nlilu  Unca.  Bna* 
the  staiuens  and  pistils  nere  colored  green,  and  all  restlcv  uf  U)a  Bowcn 
had  disappeared.  1  wau  so  sUaated  as  tu  be  unable  to  prucrre  a^  if 
the  specimens  1  found.  1  also  found  Otminrln  perfoliata  Linn.,  bvaring 
two,  tbroc,  and  even  foor  flowers  upon  a  single  plant,  which  i  bcUora  U 
be  as  UDCominon. — B.  H-  Fisher,  Jfi.  Etna,  Ind, 


ZOOLOGY. 

Thb  UoNtKL  ExpBDtnon.— In  the  NoTembcr  NatdbaUbt  a  sbon 
notice  was  given  of  Mr.  McNiel's  expedition  to  Central  Ainvrlca.  AfUf 
■boat  Ave  months  work  In  tlie  Held,  and  the  expendllore  uf  nboot  all  Ut 
ninds.  Hr.  McNlel  availed  blinself  of  the  great  llbcralltj  of  Ibe  fanana 
Bailrond  Company,  and  Pacific  Mail  Steainsliip  Cuiapatij,  to  mnni  botM 
with  his  coilectious.  flrcc  of  cost,  in  order  to  reSt  anil  cousolt  In  RgaM 
to  more  extended  operations,  whlcU  the  knowledge  bo  hod  derired  dwlif 
his  trip  seemed  to  make  most  desirable.  The  plan  1*  now  fbr  btn  H 
return  to  Nicaragua,  accompanied  wltJj  no  assistant  and  coinp«l«B(  ooBtfr 
tor  and  taxidermist,  in  the  person  of  Mr,  Walker,  a  Btndent  of  tbo  IW 
lioily  Aciulcniy  of  Science,  provided  ubout  9!lihX)  coji  l>t>  st'curvd  ftir  ttw 
purpose. 

The  many  acts  of  kindness  received  by  Mr.  McNlel  from  the  oOcen 
of  the  Panama  Railroad  and  Paclllc  Mall  Stcam.slilp  Companies,  and 
their  generosity,  expressed  In  the  substantial  form  of  tree  passes  and 
fVee  transportation  of  materials,  and  the  hospitality  and  kindly  a.>>!ti3t- 
ance  received  and  proffered  from  Don  J.  J.  and  Capt.  F.  B.  DeStivo. 
Mr.  Nelson,  Mr.  Sternburgh,  Col.  HaraUtliy,  Capt.  Douglass,  and  others; 
and  the  Interest  In  his  labors  and  aid  extended  by  the  official  aothor- 
Itles,  secures  a  decided  success  to  the  continuation  of  the  czpedtllun: 
and  with  the  assistance  of  Mr,  Walker,  who  will  more  especially  devole 
himself  to  the  collecting  of  bird.s  and  mammals,  large  and  valuable  re- 
sults are  loolied  for  with  a  cerialnty  of  fblfllment.  It  Is  proponed  lo 
return  Mr.  McNlel  back  to  his  Held  of  work  In  a  few  weeks,  bo  as  to  lake 
full  advantage  of  tlic  dry  season,  which  !s  fkr  more  conducive  to  col- 
lecting than  the  rainy  one  In  which  most  of  his  collections  thus  far  bare 
been  mode.  On  his  return,  special  attention  will  be  given  lo  archKologI' 
cal  and  ethnological  matters,  ns  well  as  zoological,  aud  interesting  rtsnlti 
are  looked  for  In  those  researches. 

Among  the  specimens  brought  home  by  Mr.  McNiel,  conslxting  of 
corals,  shells  (marine,  fresh  water,  and  land).  Insects  (Including  a  large 
number  of  butterflies,  beetles,  and  tarantulas),  flahee,  rcptUea  (Indodins 
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a  large  living  rattlesnake),  and  a  few  mammals,  wore  two  large  stone 
pans  and  a  "masher,"  discovered  on  the  island  of  Coriuto,  on  the  Pacific 
coast  of  Nicaragua,  having  been  washed  out  of  the  sand  by  a  late  heavy 
rain.  These  "pans"  are  very  interesting,  in  showing  that  the  same  kind 
of  utensils  and  implements  of  stone  were  in  use  by  a  forgotten  race,  as 
those  now  in  common  use  by  the  natives  of  the  interior  of  Nicaragua;  for 
though  there  is  no  doubt  of  the  great  antiquity  of  the  implements  found 
on  the  island,  yet  stone  "pans"  of  the  same  shape  were  seen  by  Mr. 
McNiel  in  use  by  the  natives,  for  the  purpose  of  preparing  a  coarse  food 
by  mashing  hulled  com  on  the  pan  by  means  of  a  nearly  cylindrical  stone, 
held  in  both  hands  and  used  as  a  "masher."  This  fact  is  doubly  interest- 
ing to  us,  as  there  are  in  the  Museum  of  the  Academy  stones  of  similar 
shape,  found  in  various  parts  of  New  England,  that  were  undoubtedly 
used  for  an  identical  or  very  similar  purpose  by  the  aborigines  of  our 
own  land. 

To  Col.  A.  Flaratzthy,  of  Coriuto,  the  Ethnological  collection  of  the 
Academy  is  indebted  for  a  most  unique  and  ancient  pair  of  enormous  stir- 
rups made  of  wood,  elaborately  carved,  and  bound  with  iron ;  and  to  the 
Messrs.  DeShon,  for  an  ancient  rapier,  bearing  the  maker's  stamp  of 
"Lisbon,  1621." 

Capt.  A.  T.  Douglass  also  sent  an  addition  to  our  live  stock,  by  Mr. 
McNiel,  in  the  form  of  a  most  mischievous  and  interesting  little  animal, 
about  the  size  of  a  cat,  combining  the  mischievousness  of  a  monkey 
with  habits  between  a  bear  and  raccot>n,  who,  since  his  instalment  at  the 
Academy,  has  evinced  a  decided  affection  for  the  cat  and  a  most  mani- 
fest desire  to  ascertain  the  nature  of  the  contents  of  every  box  and  bottle 
in  the  room,  and  has  proved  to  us  that  he  is  a  good  observer  of  objects 
of  nature,  if  not  a  very  discriminating  naturalist.  The  Nicaraguan  name 
of  this  interesting  little  fellow  is  "Pisota."  In  South  America,  two  or 
three  closely  allied  species  of  the  genus  are  generally  known  under  the 
name  of  "Coati." 

As  stated  in  the  November  Natukaust,  the  continuance  of  the  expedi- 
tion depends  on  the  disposal  of  duplicate  specimens  to  various  parties, 
and  it  is  hoped  that  individuals  and  institutions  wishing  to  have  collec- 
tions in  the  various  departments,  will  at  once  send  their  subscriptions  to 
the  expedition  ftmd,  and  state  the  character  of  the  specimens  they  wish 
in  return.  A  large  number  of  specimens  are  now  nearly  ready  to  be  dis- 
tributed to  subscribers,  and  there  are  plenty  of  most  of  the  species  to 
ilirnish  good  suites  to  all  who  apply  soon.  Subscriptions  will  be  received 
in  sums  of  $100  and  upwards,  but  the  larger  the  subscription  the  more 
satisfactor}'  will  it  be  to  both  parties,  as  the  division  of  the  specimens 
can  then  be  carried  on  with  less  trouble  and  expense  than  if  made  up  into 
small  lots,  and  the  subscriber  will  receive  a  proportionally  greater  num- 
ber of  specimens,  unless  only  some  special  class  of  specimens  is  required 
by  the  subscriber. 

For  ftirther  information  regarding  the  expedition,  address  F.  W.  Put- 
nam, Director  P.  A.  8, 


I 


VATUSAL  HISTORT  lOSOBLLAItr. 

AMBBBaius,  —  I  flud  in  the  American  C.vdopvilln  the  rollowlnff  koooW; 
*-U  U  a  morbid  Bccrelion  of  the  liver  uf  \)w  Spt^^l]lBcvU  Wliki*.  ftiu4 
Uontliig  on  the  sen,  sometimes  od  shore;  It  In  HhuhI  In  the  liiti^llnn  «f 
ilUoAseil  wbales."  to  1842,  the  bark  Spftrtaa.  from  tills  part,ktUrd  aipcta 
wliHlu  that  wuti  exceedlntilj  lean;  on  tnllliig  Intn  tlio  whole,  tha  lovtr 
jiurtloii  of  the  Intt'sline  was  cut  olT,  tuiii  boine  nmall  tMll*  floaU4  onl,  bM 
unly  &  ver.T  biiirII  portion  of  It  was  hbvw).  In  li^3.  liir  •cUounvr  i>Mlii, 
or  this  port,  klikd  u  leau  sperm  wliuU',  trom  whtdi  tlisj  look  •lx(}-aii 
pouDrJs  of  anibfirgrls.  which,  on  the  arrlvul  of  the  vesmd.  *u)il  fur  9M  per 
pounil.  On  another  voyage.  In  the  ftiUowlutjC  year,  the  wdii^  kcbuuuvf 
ci^lnred  •  whnle.  ttoin  which  they  look  twenty-thrco  pnnnd*  nine  onncr*. 
which  sold  for  tTO  per  pound.  Last  sprluK  a  very  lean  wlial»  was  fcilM 
by  the  schooner  Wutchmiui  In  the  West  Indian  aeiu.  rruiii  wklch  wm 
taken  thlrty-clght  pounds  Uneen  ounces  of  ambergrli,  nbl(^  «oU  b* 
490  per  pound,  nmnanllDg  lo  83,504.37.  These  eases  arc  nil  that  I  ha** 
(bund  where  whalem  have  been  fOrtnnate  enough  to  llitd  ambfrvrtf  In 
whales.  There  Is  no  doubt  that  tliey  sometimes  let  circane«  go  tbat  co*- 
tain  more  value  In  the  Intestines  than  the  whole  blubbpr  !■  wortJi.  TU« 
sabKtance.  accumulating  In  the  Intestines,  citnaes  a  stoppage  so  that  noth- 
ing can  pass  from  them ;  In  this  condition  they  cannot  live  long.  I  bale 
seen  npcnn  whales  on  the  water  that  bad  been  dead  so  long  that  the 
blabber  was  spoiled,  ir  such  dlv  tcom  a  secretion  of  atabergrfe  tbey 
would  contain  n  largo  amount  of  that  valuable  siibstsnre,  and  it  wool4 
pay  well  for  the  trouble  of  taking  in  all  whales  met  with  on  (be  water,  If 
the  cause  of  their  death  Is  nnknown. 

The  food  of  Ihe  sperm  whalu  is  mostly  the  larEC  squid ;  it  is  the  opinion 
of  some  of  onr  whalers  that  the  bliis  (a  specimen  of  which  I  prcsentMl  lo 
the  Essex  lustltiite  not  long  since)  are  not  digested  In  the  stomach  of 
whales,  but  pass  down  the  intestines  until  they  come  near  the  rent,  witere 
they  accumulate  and  Anally  cause  a  stoppage.  This  they  Infer  from  the 
fact  thai  they  find  these  bills  (as  the;  call  them)  with  the  ambergris.— 
N.  t.  Atwood,  Fronineeloien,  Matt. 

Moulting  of  the  SHittMp  {.Uj»f»).  — I  enclose  a  few  Shrimp  "monlts," 
whereof  the  most  enormous  quantity  drifted  ashore  on  Thursday.  .August 
13,  16G8.  They  were  left  by  the  tide  in  windrows,  at  the  month  of  the 
river,  and  along  the  beaches  for  miles.  I  picked  up  a  handful,  and  send 
the  enclosed  as  of  possible  Interest.  They  seemed  all  nearly  of  a  size, 
and  probably,  therefore,  of  n  uniform  a^e.  I  was  not  aware  before  that 
the  reticulated  cornea  of  the  eye  was  shed  with  the  skeleton,  and  posslblj 
others  share  my  ignorance W.  C.  JoiissoN,  Neteburyporl,  Mom. 

Ufat  of  thk  Beltki)  KiN'OFistiEB.  —  t  notice  from  articles  In  the  Sep- 
tember and  June  numbers  relating  to  the  Belted  Kingfisher,  that  Mr. 
£udlcott  and  Mr.  Wood  disagree.  I  agree  with  the  latter  gentleman  to 
saying  that  1  have  nlwn.vs  found  the  holes  from  four  to  six  feet  in  depth, 
and  neeer  in  Ihe  depth  of  eight  fiet,  as  Mr.  Endlcott  says,  and  with  the  ei- 
cepiion  of  two  coses,  both  of  which  occurred  In  clay  bonks,  straight  in 
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the  direction  in  which  they  start.  Mr.  Endicott  asks  if  any  one  have  ever 
known  them  to  turn  to  the  left?  In  answer  to  his  enquiry,  I  would  like 
to  have  it  distinctly  understood,  that  in  both  the  cases  mentioned  above, 
the  holes  turned  to  the  left,  I  have  sometimes  found  a  nest  of  grass  and 
sticks,  but  not  usually.  Mr.  Wood  says  the  eggs  are  about  seven  in 
number.  I  have  found  as  many  as  eleven  eggs  in  a  nest,  but  never  more 
than  that.— C.  £.  Wiluams,  Utica,  N,  T. 

GEOLOGY. 

TnK  Iowa  Drift.  —  Since  my  announcement,  at  the  late  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  at  Chicago,  of 
having  traced  up  to  their  original  leages  in  North-western  Iowa,  and  the 
adjacent  parts  of  Dakota  and  Minnesota,  the  red  quartzlte  boulders  of  the 
drift  of  Western  Iowa,  I  have  had  the  additional  pleasure  of  following  up, 
to  its  original  home,  much  of  the  granite  also,  which  Is  proftisely  scat- 
tered in  the  Iowa  drift. 

These  observations  of  granite  in  situ,  were  confined  to  the  Immediate 
vicinity  of  the  Minnesota  river,  and  Indeed  to  the  bottom  of  Its  valley 
alone,  but  extending  a  distance  of  about  thirty  miles,  being  fk'om  a  point 
a  few  miles  below  Fort  Uldgley,  to  the  mouth  of  the  Ued-wood  river. 
These  rocks,  although  evidently  belonging  to  one  continuous  mass,  are 
quite  variable  in  texture  and  proportions  of  composition,  even  within  a 
short  distance.  The  prevailing  color  Is  reddish,  from  the  great  prepon- 
derance of  feldspar  of  that  color.  Hornblende  is  always  present,  and 
sometimes  preponderating  to  such  an  extent  that  limited  portions  have 
the  characteristics  of  hornblendlc  slate.  Mica  Is  not  always  discernible, 
but  can  usually  be  detected.  The  quartz  is  mostly  in  small  granular 
crystals,  and  is  evidently  the  origin  of  a  portion  of  the  drift  sands  of  that 
region.  Indistinct  lines  of  stratification  can  often  be  seen  in  these  rocks, 
and  they  not  unfTequently  present  the  characters  of  gneiss.  The  rocks 
are  found  in  place  only  In  the  river  valley,  for  the  reason  that  the  whole 
region  Is  covered  deeply  with  drift,  with  a  prairie  surface,  having  a  very 
distinct  general  level,  do\yn  from  which  the  river  has  eroded  Its  valley 
during  the  unnumbered  post-glacial  centuries,  down  to  these  underlying 
rocks.  The  valley  now  presents  the  appearance  of  a  huge,  well-defined, 
slightly  tortuous  ditch,  about  a  mile  wide,  and  something  more  than  one 
hundred  feet  deep.  Thus,  as  one  travels  over  the  prairie  surface  of  the 
region,  he  sec«  nothing  of  these  rocks  in  situ,  but  in  the  bottom  of  the 
valley  he  finds  freciuent  large  exposures  of  granitic  rocks  as  characteris- 
tic as  those  of  New  England.  As  might  be  Inferred  ft*ora  the  great  pre- 
ponderance of  feldspar  and  hornblende,  these  rocks  readily  disintegrate, 
much  more  so  in  fact  than  common  limestone,  and  at  the  mouth  of  the 
Red-wood  there  are  large  exposures  of  them,  reaching  a  hundred  feet  in 
thickness,  yet  In  place  and  undisturbed,  but  so  thoroughly  decomposed, 
that  one  can  crush  It  In  his  hand  to  the  condition  of  ordinnr}'  soli,  like 
that  described  by  Professor  Agasslz,  as  composing  the  Organ  mountaina, 
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near  Rio  Jnntiro.  It  Is  crUienllj  rroiu  llil*  oourtt-  tUat  macli  of  tb«  MB 
and  Due  miiterliil  of  the  drift  of  lowit  ttnil  MliiniMiaUi  are  deHvvd.  Rr« 
Euglsnd  did  not  derive  sach  b  soil  from  her  Krantlrs,  klllioQch  II1C7  eno- 
talD  Bll  the  eleiDCUtH  of  good  soil,  becannD  their  tcsiurc  did  mit  nilo*  M 
th»lr  reitdj  cDslnMKratlon,  while  the  glacier*  wore  pwnlng  otrr  ihrm.  m 
those  or  MinutHotn  did.  Thna  the  great  sti|)erlorltjr  of  ihn  aoll  at  iki 
NorCh-wcsl  OYer  that  of  Ki!W  England,  la  due  to  the  fhet  thai  Uw  rack* 
or  tlic  whole  region— granites,  flandstuDCB  nud  lUuesioneB — wen  note 
eastlj  dUlategratcd  and  ground.  —  C.  A.  Whitc. 
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fltmit  were  «c»lilBii  uai  01 
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lioring  cjrUudriciil  hales  in  soh  woodl  thuugb 

Saxifrlg*  I*  »  vnrt<,j  -.  ^. , .  ... , ... 

Ureenlud  or  aaj  other  SaxUTagBi  (or  May  other  iiUnts  at  all  llw 
are  too  manj  of  tliflm  to  make  it  a  prodtablo  emplomivnt- 

h.  A.  M.,  Glen  Fall),  N.  V.— The  votvniUlan  nra  the  yuuDK  of  /WUs  AtHrtmt,  tt* 
Pannip  BuUcrlly.    The  T-shaped  honm  thrown  oot  ftxim  behind  lb*  bead,  an  i^- 
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beech  tree,   ner  01 , 

le,  and  mrraet  learH.  c 

%*>-  Ist.  it  t 


1  dill  not  Uie  n^gment  . 

iTln^d  stale  it  not  adniitcd  Ibr  swalU 

to  gu  inrouun  n  brief  courtship  and  lay  hereg^  fo ,.    „ 

during  the  few  ilnyt  of  her  muth-hood.   The  caterpillar  feeds  on  the  maple 
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AMERICAN   NATURALIST. 

Vol.  II.— PBBBUARY,  1869.— No.  12. 
ABOUT    SHELLS. 

BT  CHARLES  WRIGHT. 

In  the  course  of  my  herborizations  in  Cuba,  I  have  had 
frequent  occasion  to  climb  trees  for  flowers  which  I  could 
not  otherwise  obtain,  and  much  more  frequent  occasion  to 
clamber  about  the  limestone  cliffs  which  furnish  a  great 
variety  of  plants,  many  of  which  are  common  in  such  locali- 
ties, and  are  found  nowhere  else.  In  these  circumstances, 
it  was  hardly  possible  that  my  attention  should  not  be  drawn 
to  the  shells,  some  inhabiting  trees,  and  many  more  the 
rocks.  I  came,  in  truth,  to  be  very  fond  of  them,  spending 
many  hours  entirely  devoted  to  shell  hunting,  which,  I  begin 
to  think,  I  could  have  spent  more  profitably  in  my  legitimate 
calling.  I  propose  to  relate  some  of  my  observations,  and 
to  give  my  views  as  t6  the  causes  of  some  of  the  phenomena 
observed,  hoping  that  they  who  make  this  branch  of  the 
animal  kingdom  a  special  study,  may  be  prompted  to  inves- 
tigate these^  phenomena  more  minutely  than  I  had  time  or 
ability  to  do. 

Shells  have  a  season  of  hibernation  in  hot  climates  as 
well  as  in  cold ;  but,  in  the  former,  the  cause  of  their  inac- 
tivity is  dryness;  in  the  latter,  low  temperature.  If  the 
drought  be  protracted,  the  greater  part  seek  a  retreat  where 

Entered  according  to  Act  of  Congreaa,  In  the  year  1868,  br  the  Psabodt  Acabkxt  or 
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some  degree  of  moisture  prevails;  for  example,  in  the 
ground  or  among  the  dead  leaves  covering  it ;  in  a  bellow 
tree  or  in  the  crevices  of  the  bark ;  under  stones  or  among 
the  leaves  of  epiphitic  Tillandsias.  But  occasionally  an 
individual  is  found  abroad  at  this  season,  and  repeated  ex- 
amination led  me  to  discover  a  reason  for  it ;  whether  it  is 
the  reason,  may  remain  for  wiser  ones  to  determine.  These 
shells  are  commonly  stuck  fast  where  they  are  found,  or 
glued  as  it  were,  and  not  merely  adhering  as  in  a  time  of 
rest  in  the  wet  season.  And  they  have  all  l)een  injured, — 
the  shell  more  or  less  broken.  Are  they  going  to  die?  Are 
they  undergoing  repairs  ?  This  last  seemed  to  me  more  prob- 
able. They  are  always,  in  part  at  least,  grown  together,  not 
quite  symmetrically  often,  but  generally  quite  firmly.  Do 
they  eat  by  nigjit  as  in  the  rainy  season?  This  I  cannot 
assert.  The  firmness  of  their  attachment  would  indicate 
that  they  do  not.  So  uniform  has  been  my  experience  in 
this  case,  that  now,  if  I  see  an  Achatina,  or  a  large  Helicina, 
on  a  tree  in  the  dry  season,  however  inviting  they  may  ap- 
pear at  a  distance,  I  pass  them  by  as  worthless. 

Oleacina  and  its  allies  arc  carnivorous  snails.  They  have 
a  smooth  polished  delicate  shell,  yet  possess  tlie  power  to 
capture  and  devour  others  many  times  larger  than  them- 
selves, besides  being  protected  by  a  firm  shell,  and  with  a 
closely  fitting  hard  operculum.  Not  unfrequently  we  find 
large  shells  like  Helicina  retina,  or  ILsaffrceaiiGy  quietly  5ul>- 
niittins:  to  be  devoured  by  an  Oleacina,  which  it  has  the 
strength  to  walk  off*  with,  as  easilv  as  a  tortoise  could  carrv 
awav  a  mouse.  Wherein  lies  their  <2freat  strenjrth?  I  ran 
offer  a  suirirestioii.  I  have  often  been  in  such  situations  on 
the  I'aec  of  a  vertical  cliff*,  that  I  needed  both  hands  for  sup- 
port. At  such  times,  if  a  shell  attracted  my  attention,  I 
used  to  put  it  l)etween  niv  lips  till  I  reached  a  place  where 
both  hands  were  free.  Thus  I  learned,  that  the  waterv  or 
slimy  secretion  which  all  these  animals  emit,  in  the  case  of 
this  gi'oup,  is  hitter ;  and  in  the  larger  species,  very  deci- 
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dedly  so.  I  can  hardly  doubt  that  the  secrcl  of  the  power 
which  these  snails  possess  is  to  be  sought  here.  May  not 
this  bitterness  produce  a  benumbing  effect  on  their  prey  ?  I 
have  discovered  a  like  bitterness  in  no  other  shell,  and 
I  have  collected  many  species  in  this  way,  using  my  mouth 
as  a  temporary  box. 

Proserpina  has  a  shell  of  like  delicate  structure  as  that  of 
Oleacina.  Once  I  found  one  in  close  cojitact  with  a  Mela- 
niella.  This,  together  with  its  structure,  led  me  to  suspect 
that  it,  too,  is  carnivorous.  Who  knows?  Will  an  exami- 
nation of  the  tongue  tell?  Will  some  one  try  it?  I  once 
amused  myself  capsizing  these  little  fellows,  and  if  they  did 
not  manifest  real  anger,  there  was  a  very  good  imitation  of 
it.  Turned  on  its  back,  it  bished  its  tail  about  violently  for 
a  snail;  or  I  might  say  it  behaved  mulishly  and  kicked, — 
the  organ  thus  forcibly  used  being  called  the  foot,  I  believe. 
The  inverted  position  seemed  a  painful  or  disagreeable  one. 

I  hesitate  to  record  an  observation  repeatedly  iiSade  on 
account  of  the  apparent  improbability  of  the  fact,  and  the 
difficulty  of  explaining  it.  Individuals  of  some  species  of 
shells  many  times  vary  greatly  in  size  as  well  as  in  color. 
In  other  species,  the  said  variations  are  slight.  In  one  or 
more  species  of  Cyclostoma  of  this  latter  kind,  I  have  often 
found  young  individuals  considerably  larger  than  any  fully 
grown.  There  could  be  no  shadow  of  a  doubt  that  these 
were  all  of  the  same  species,  and  not  two  distinct  ones  living 
together.  Among  a  dozen  or  two  fully  formed  shells  and 
others  nearly  grown,  all  agreeing  well  in  size,  one,  perhaps 
two  or  more,  incomplete  individuals  would  occur,  so  much 
larger  than  all  the  rest,  as  to  suggest  the  question,  —  Why  do 
we  not  find  finished  shells  of  this  larger  size? 

Two  solutions  of  this  question  have  presented  themselves 
as  possible,  though  neither  of  them  is  quite  satisfactory.  One 
is,  that  the  animal  has  power  to  absorb  its  shell  and  recon- 
struct it  of  a  smaller  size.  The  other,  which  seems  more 
probable,  is,  that  these  overgrown   individuals  are   abnorr 
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Dial,  dof()nne<l,  and  neYcr  come  to  perflation.  Thus,  Mng 
tliiu  and  fragile,  they  soon  crumble  and  dituippoar.  I  have 
th(>u<rlit  that  I  found  proof  or  evidence  that  molltisks  Aanr 
|M)Wi*r  to  absorb  and  reform  the  shell.  From  Melania  and 
Paludina,  which  are  TiTiparous,  I  used  to  preserve  the  ycMinit 
found  in  the  process  of  cleaning  the  shells.  Observing  tliat 
thoy  were  <|uite  blunt  at  the  a[)ex,  and  that  somehow  in  their 
growtli  toward  maturity  they  became  shar|>-pointed,  I  cuuM 
in  no  other  way  account  for  this  than  by  8fip|KNiin^  that  they 
al>sorlH*d  tlie  shell,  and  reconstnu'ted  it  after  a  smaller  pat- 
tern. I  will  admit,  for  what  it  is  worth,  the  {Miedibility  of 
inaceuraey  in  my  observations  when  com|Niring  umall  tliin|;t 
witli  «rivat.  Thurt,  a  very  short  cone  might  appear  blunt, 
while,  if  increaiMHl  tenfold,  the  bluntnetM  would  lie,  n*la* 
tively,  quite  little.  Yet  this  view  d(M>8  not  satiufy  me,  and  1 
still  think  my  fintt  imprt^ssions  were  correct.  Will  not  fMime 
one  l>y  a4*runite  measurenientH  hettle  thin  question? 

On  tile  lM*:u*h  U>  the  ea.stwanl  (»f  Matanzan  the  habits  of  i 

Cvclostunia  Htniek  me  as  notewi»rtliv.     A  liun<lri*d  vanU  «»r 

•  •  • 

ni«»re  tVoin  the  ^liore,  the  ritlge  fonm^d  of  Kind  and  bnikm 
hliclU  in  over;^rown  with  various  tn'en  and  liUMhe^i,  whieh  thn 
sIk'II  aMM^nd.H  proUilily  to  feed  on  some  lithen.  Hut  if  the 
lr«M'  Iraned  at  anv  eonMiih»nd»le  an«;le,  wiv  twentv-five  tit 
tliirty  tlegree^,  no  hliell  eoultl  In'  found  on  it.  And  «»f  t\tt 
bu^hcH.  too,  it  had  itrt  elioiee  an  to  hi/e,  iiI<mi.  N«»ne  «rcnked 
to  viMiture  up  a  bush,  or  then*  wim  nt>  attni«'tion  for  tlM*m, 
if  it  w«Te  not  larijer  than  the  tin^'iT  or  thumb.  It  mav  \vn 
Ufll  \h\  that  on  the  fiuiall  iMinhes  th«'V  fonnd  nothing  t«i  rat: 
li  It  th<*  «i:iin<*  rearton  eainiot  be  given  for  their  n^fusial  io 
:(.•*(  i-hd   lar«r«T  leaning  onen. 

It  Ii:i54  U'en  said  al>ove,  tlmt  in  winter  MielU  mostly  lie 
dotin.'tnt,  not  on  ai^eount  of  th«*  eoM,  but  of  tlie  tlr^'nn^ft. 
liut  it*,  at  thirt  M*aHon,  a  lieavv  M|it»wt>r  iKvunt.  nihieh  i«  im4 
Tfiv  unusual,  they  eome  <»ut  of  their  lii<liiig  plan**  and  ap^ 
|H  :ir  to  In*  feeding;  not,  inth*ed,  in  sui*h  numlM*r«  a*  dur> 
inj  tlie  lumnier,  for  already  many  an*    dead.     Now,  let  s 
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norther,  which  is  a  drying  wind,  spring  up,  and  they  haste 
away  to  their  retreats  with  all  possible  speed.  Such  a 
shower  occurred  on  a  winter  night  when  I  was  in  the  neigh- 
borhood of  Guane,  where  there  are  excellent  rocks  for  shells, 
and  many  and  various  shells  among  the  rocks.  Early  in  the 
morning  I  found  some  specimens  of  Melaniella  Pichardi. 
They  were  not  abundant,  though  I  saved  a  considerable 
number,  and  was  desirous  of  collecting  more  of  them,  as 
it  is,  by  no  means,  common.  While  I  was  at  breakfiist,  a 
light  norther  began  blowing.  I  made  but  little  stay,  and 
returned  to  the  rocks,  in  hopes,  though  not  confident,  of 
finding  moi'e.  Not  one  was  to  be  seen,  however.  Similar 
effects  are  produced  by  a  norther  on  other  shiells.  Just  at 
night  I  have  observed  Oydo8toma  salebrosunij  in  numbers, 
on  rocks,  where,  in  the  morning,  if  a  norther  prevailed 
during  the  night,  not  one  could  be  found  but  by  searching 
among  the  leaves  at  the  base  of  the  rocks.  This  shell,  with 
some  others,  as  Ci/d.  rotundatum  and  CycL  undatum^  have 
a  way  of  letting  go  and  rolling  to  the  bottom  of  the  rock  if 
it  be  inclined  (and  they  seem  to  prefer  such),  when  they  see 
the  hand  approaching ;  and  this,  apparently,  when  they  have 
not  even  one  eye  open.  It  would  seem  as  if  they  felt  the 
approach  of  danger. 

A  group  of  Cyclostomas,  (7.  claudicans  Poey,  (7.  assimile 
Gundl.,  C.  tenebrosum  Mor.,  and  perhaps  others,  spin  a 
thread  by  which  they  hang  from  the  lower  side  of  projecting 
rocks.  When  the  weather  clears  after  a  rain,  numbers  may 
be  found  thus  at  rest,  particularly  in  the  early  summer,  when 
the  young  abound.  Whether  they  can  haul  in  their  line  I 
am  unable  to  say,  but  guess  they  cannot;  for  many  are 
found  with  the  border  broken,  which  could  hardly  bo  so 
common,  unless  caused  by  a  fall  from  some  height.  If  in 
this  position  they  fall,  it  must  sometimes  be  a  distance  of 
fifty,  or,  it  may  be  hundreds  of  feet.  These  are  all  thin, 
delicate  shells ;  and  the  power  of  suspension  seems  as  if  de« 
signed  for  their  injury  or  destruction. 
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Helix  stigmaiica,  and  its  allies,  live  under  stones  or  among 
dead  leaves.  They  are  dull  in  color,  and  the  most  of  them 
small  in  size.  H.  stigmatica  is  never  found  fairly  in  the 
daylight.  Once  only,  if  I  rightly  remember,  I  found  an  iii- 
dividual  which  bad  just  turned  the  corner  of  the  rock  under 
which  it  lived.  Why  do  they  not  come  out  to  the  light,  and 
what  do  they  live  upon  in  their  dark  reti*eat8?  Another 
group,  of  similar  habits,  comprises  Helix  Titanicay  H.  pulcher* 
rima  and  others.  These  have  longitudinal  lines  of  bristles, 
or  rather  stiff  hairs,  which  are  quite  conspicuous  in  the  young 
shell,  but  diminish,  wear  away,  or  quite  disappear  with  age. 

Shells  often  cease  growing  for  a  time,  so  far  at  least  as 
relates  to  their  calcareous  covering.  Their  growth  is  inter- 
rupted duj'ing  the  dry  season,  and  it  may  also  t>e  by  an 
unusually  dry  time  in  summer.  In  banded  shells,  when  the 
growth  is  resumed,  the  pattern  of  their  markings  is  often, 
perhaps  always,  changed.  The  bands  may  be  moved  to  the 
right  or  left,  or  be  divided  into  two,  or  two  may  be  united, 
or  a  color  may  be  suppressed,  or  a  new  one  introduced,  or 
any  one  color  miiy  be  widened  or  narrowed.  In  UeUx  jnf-ta 
Born.,  the  variety  of  markings  is  almost  innumeral)le.  While 
the  animal  remained  quiescent  as  a  whole,  why  did  not  the 
several  parts  retain  their  rehitive  positions?  The  eolor- 
seeretinir  <rlands  must  have  changed  in  position. 

The  wide  clillusion  of  some  species,  and  the  ext namely 
limited  area  in  which  others  are  found,  excite  in  the  inquir- 
ing^ mind  a  desire  to  know  the  causes  of  this  unequal  di^tri- 
hution.  IMix  regina  in  seveml  forms  is  found  in  the  wliolo 
of  tlie  mountain  range  of  the  western  part  of  the  island. 
Ht'lh'hia  a(Jsj)ersa  is  another  extensively  diffused  specie^., 
h(\sid('s  heinu:  very  varialde  in  size  and  markinirs.  On  the 
other  hand.  CycJostoma  foveaiuni  has  been  found  only  in  one 
locality,  at  the  ])ase  of  a  high  projecting  cliff,  in  considerahle 
nnml)crs.  i)ut  all  dead  ;  nor  is  it  known  where  it  lives.  I 
have  looked  upwards  from  below%  and  have  climbed  to  the 
top  and  looked  downwards  in  vain.     Not  more  than  two  or 
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three  have  been  obtaiued  in  a  moribund  state, — a  single  one 
only  with  sufficient  life  to  enable  Giindlach  to  describe  and 
figure  the  auimal.  A  few  square  yards  contain  all  we  know 
of  this  species.  Achatina  fasciata  is  found  from  one  end 
of  the  islaud  to  the  other,  and  at  all  elevations  above  the 
sea,  under  several  forms  which  have  been  described  as  dis- 
tinct species.  Helix  picta  Born,  is  another  widely  diffused 
shell,  and  extremely  variable  in  color  and  size.  I  have  ob- 
served many  young  in  the  top  branches  of  a  high  tree  just 
felled,  on  the  very  top  of  the  mountains,  in  Yateras.  It  seems 
to  be  a  high  climber,  which  may  account  for  its  comparative 
rarity,  fully  grown  and  alive.     I  have  met  with  very  few. 

Cylindrella  is  largely  represented  in  Cuba,  more  than 
eighty  species  being  enumerated  in  the  latest  catalogue. 
Most  of  the  species  are  extremely  local ;  several,  so  far  as 
is  now  known,  being  restricted  to  localities  of  a  few  yards 
square,  or  to  a  few  rods.  Doubless  other  localities  will  be 
discovered  for  many  of  them.  A  few,  as  C.  Poeydnay  (7. 
degans  and  O.  irrarataj  are  much  more  widely  spread,  but 
probably  not  one  extends  through  the  whole  island  as  does 
Achatina  fasciata.  But  what  is  most  noteworthy  is  the  re- 
mai'kable  tenacity  of  life  possessed  by  many  species.  Some 
have  lived  for  months,  and  even  yeais;  and,  unless  closely 
confined,  they  will  crawl  forth  on  the  return  of  warm,  damp 
spells  of  weather,  getting  into  the  wrong  boxes  and  creating 
sad  confusion. 
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[Concluded  ttom  page  570.] 

Another  point  of  interest  worthy  the  attention  of  the 
observer,  and  furnishing  subject  matter  for  the  microscope, 
is  a  sort  of  dimorphism,*  and  even  something  like  alternate 
generations  such  as  is  observed  in  the  lower  animals.     We 

*  Dimorphhm^  two  shapes  or  forms. 
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have  seen  that  the  spermogones  which  acconipMiy  Um  dttftc^ 
cups  in  the  .ACcidium^  for  instance,  seem  to  have  aome  wti> 
mate  relation  to  them.  There  is  another  kind  of  the  amalbr 
fun<ri  which,  attacking  grain,  is  known  as  Itusi^  ami  in  sci- 
ence is  called  l/redo.  But  Upsides  the  U.  rubiyo^  or  Kuit« 
on  the  grasses  and  grain.  Dr.  Curtis  enumerates  tweoly-«igiil 
otiicr  K|x>cies  which  attack  other  plants*  and  which  have 
roint*  under  his  observation.  In  other  sections  of  the  I'nitrd 
States  other  species  are  found,  and  on  the  cultivated 
of  the  g:irdens,  an  Kuro|>ean  s|H»cies,  the  i^tnlo  rtum 
fallen  under  my  notice.  Of  this  |mrti4*ular  kind  of  ItuAt.oar 
author  says,  "in  the  rrediut^s  as  writ  as  other  of  tlw  Conicv 
mytvtes  (in  which  the  HiM>r(*s  arc  the  prini*i|Mil  featurr*^, 
the  same  fungus  appt^arn  und4*r  two  4>r  mon*  distiiH-t  fornn, 
not  n<H*essarily  nirre  dit^4*ren(H^s  of  ugi*,  hut  so  distiiK'l  that 
they  have  been  regarded  (and  somo  are  so  still)  aa  diffrrvol 
s|M>cies  iMdonging  to  diift^n^nt  gnu'ra,  ofU^n  far  n*iDoT(Ni 
from  e:u*h  other,  and  iM'ariiiir  ditfiTfut  names.  One  pbut 
(fuii;:ns),  for  in^tanre,  sprinkUMJ  ovit  the  un4l4*r  surface  u( 
a  nw4*-lr2if,  like  tumeric  1M1W4I4T,  has  its  mycvlium,  or  rouC- 
like*  thr4*a<ls,  |N*netniting  tin*  tinMii',  wliiUt  liearing  aImivp  it4 
^ph4•ri('al  g<»l4l('n  iNiKirtMl  H|M)n**i.  Its  v«*gi*tative  systrm  it 
4'onipl4*t«\  aiul  ap|Nirently  its  n*pr<Nlu4'tivi»  als4i :  heiH-r  it 
M*i>niN  to  claim  riM'ognition  as  a  iNTftvt  plant*  and  under  ihr 
nauM*  <»f  IWtin  rtniir  wilh  so  riM-o^rni/jMl,  until  mirn»«ci>|»iral 
iiivfHti;5ation  (h'tcnnintnl  otlnTwiM*.  Thus,  it  has  Im*«*u  div 
i-ov«T(*(|  that  4*(*rtain  dark  br<»wn  H|M»tH  whirh  up|M*ar  Ut«*r  10 
tli«*  M'a*«on,  an*  prtMluctMl  u|N»n  tiio  kiuk*  niy4^»liuni.  ami  an* 
in(l4>«Ml,  air;jrt'<*ir:iti<»us  of  mori*  iN'itVMt  and  cimtph^x  fruit«  uf 
tilt*  Kinit*  plant.  Iit*t'on»  this  point  uas  •«ati.*«fa«*torilv  d«*«'iiiril, 
tli«*  liro\Mi  spor4*s,  which  arc  borne  on  l(»n^  Malk<«  aiitl  arr 
th4*mHclv«*n  S4'ptat4\  or  divitlcd  by  tninnytTM*  |Nirtitioii>»  int«>  a 
complex  fruit,  n'4*4*iv4Ml  the  naim*  of  /•urii/nVi  rthmr.  Al  thi» 
iNTiinl  I'mlo  r*kstr  ii\\\\  I^in^'inui  /•»»,««ir,  or  the  vrllow  fun^ 
and  tli«*  <lark  bn»wn  tungus,  W4T4»  U'licvctl  to  Im*  diMiiH'l  and 
4liir4  rent  plants;  miw,  on  the  contniry,  thry  an*  lielierrd  to 
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be  difforeiit  fortus  of  fniit  produced  l>y  the  a 
an  Insbuice  of  dimorphiara," 

A  similar  iustunce  of  this  two-formed  condition  of  the 
smaller  fungi  can  bo  tnieed  in  the  deticute  mouldiuess  which 
covers  the  leaves  of  iiiiiny  plunte,  as  the  lilac,  the  grnpe,  and 
the  fruit  of  the  gooselH-rry,  and  Inoks  lilte  strings  of  beads 
tnude  of  colorless  cells,  in  this  condition  known  or  described 
Ba  Oidium  (Fig.  1 ;  a,  tuft  of  conidin  of  fik.  i. 

O.  imnilioUles  X  120;  i,  portion  of  I 
grass-leaf  with  the  same  epeeics  of  bliglit.  f 
From  Cooke),  the  spoivs  being  the  self-  I 
same  beads,  and  egg-shaped  or  oviforn 
whence  the  generic  name  ;  but  careful  ob- 
servation will  persuade  us  that  this  M 
not  the  perfect  comlitiou  ;  and  when  later  | 
in  autumn  these  threads  become  more 
compact,  and  are  surraoiuitcd  on  their 
horizontal  surfaces  by  shining  black  capsules,  or  perithet 
each  of  which  is  filled  with  elegant  elliptical  and  elongated 
cells,  and  each  in  turn  containing  several  spores,  shall  we 
6nd  in  Erisi/phe  that  wo  have  arrived  at  the  conclusion  of 
the  dimorphism  of  this  fungus,  a  parasite  and  Injurious  in  its 
effects.  The  famous  grape  mildew,  so  destructive  to  the 
foliage  of  the  wiuo  and  table  grapes  of  Europe,  and  known 
Its  Oidium  Tuckeri,  is  thus  only  au  imperfect  form  of  some 
common  Erisijphu,  or  mildew  ;  and  in  this  portion  of  ittaesa- 
cbilsetts,  so  far  as  I  have  ol)served,  it  is  the  Unnnula  spiralis 
(B.  and  C.)  which  attacked  the  foliage  of  the  sweet  water 
grapes,  as  on  vines  of  Mr.  E.  S.  Rogers  of  Salem,  in  1850, 
and  the  same  parasitic  fungns  which  covered  the  leaves  of 
the  wild  gnipe,  Isabella,  and  other  hardy  varieties,  and  which 
can  be  detected  every  season  to  a  greater  or  less  extent. 

And  besides  this  dimorphism  thus  apparent  in  the  smaller, 
fungi,  strjingcr  facts  connected  with  their  natural  history 
meet  us  here.  Observation  has  detected  in  the  -■Eridiimi,  or 
cliister-cups,  not  a  perfect  fungus  as  it  would  sceui,  but  in 
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them  only  a  coiiditiou  of  aoino  other  fungus  I  Thu*  tli« 
genus  Uromyoes  coutiiins  Bcvonil  tlisUuct  kinds  of  miuule 
fungi,  of  vfhich,  for  example,  wc  will  scleL-t  tbo  beatHlcttT 
rust  ( C.  appendiculaCa) ,  which  consists  of  browu  durty 
spots,  resulting  froui  clusters  of  8]H)rea  ti»t  enclosed  In  so; 
pustulo,  excrescence  or  pcridiuni.  Kach  of  tbr»e  ■poroft 
will  be  found  to  he  funiialied  with  s  liny  fouUtalk,  aad  by 
means  of  vihivli  they  are  iittiiohcd  to  the  living  leiif  uf  titt 
bean.  The  spore  itself  is  uniloculur,  obovnl  iu  shape,  Iw- 
minated  by  a  rounded  point,  liaviiig  two  dialinft  ooirr- 
lugs,  the  outer  of  a  deep  browu  color  and  smooth,  the  ioDer 
colorless;  these  enclose  a  grauuhtr  nmtt«r  surrounding  s 
VHcant  and  rounded  spot,  nod  hnving  iit  the  lop  »  tutuul« 
opening.  These  spores  are  ripe  towtirda  the  end  of  sununer. 
and  in  hiirvestiug  the  crop,  tlie  bi'own  and  snuff-like  (wwdcr 
will  readily  part  from  the  dead  foliage,  and  from  the  pod*. 
and  finiut  the  fingers.  Like  the  seeds  of  the  highrr  plsnts 
they  iiwait  the  return  of  spring,  when,  if  having  falloti  upon 
bamid  soil,  "the  spore  emits  a  curved  aud  obtuse  tube, 
which,  soon  ceasing  to  elongate  itself,  gives  origin  to  ihrt« 
or  four  sporidia,  of  a  kidney  shupe."  If  the  sporidia  should 
lall  upon  a  living  bean-plant,  the  tube  "on  b«iug  emitted 
penetrates  the  wall  of  any  approximate  cellnle,  swells  snd 
increases  into  a  cylindrical  tube  equal  in  thickness  to  the 
original  sporidia,  aud  therefore  four  or  live  times  the  disio- 
eter  of  the  germ-tube  before  it  entered  the  cellule.  The 
contents  of  the  sporidia  and  external  portion  of  the  tube 
pass  into  the  portion  within  the  cellule,  and  then  these  exter- 
nal portions  perish,  and  all  evidence  of  the  entry  ia  obliter- 
ated,  except  a  very  minute  point  at  which  the  tube  remains 
attached  to  the  inner  suiface  of  the  wall  of  the  cellule.  The 
enclosed  tube  soon  elongates,  divides,  and  becomes  branched. 
These  branches  pass  into  the  spates  of  the  pulp  of  the  leaf 
and  become  mycelium,  a  change  which  takes  pUce  in  a  few 
hours.  Where  the  sporidia  had  fallen  ou  the  surface  of  the 
bean-Icaf,  little  white  spots  soon  appear,  and  presently  little 


THE   8MALLEB  FUNGI.  627 

orange  protuberances,  many  of  them  surmounted  by  a  little 
drop  of  mucilaginous  fluid.  These  are  spermogoneSy  daily 
increasing  in  number,  and  soon  after  numerous  large  glob- 
ular protuberances  intermingle  with  them.  These  soon  rui)- 
ture  the  skin  of  the  leaf,  and  take  the  orange  color  and  the 
form  of  cluster-cups,  uEcidium.  At  length  the  summit  of 
the  peridia  opens  to  allow  the  escape  of  the  stylospores.* 

It  is  easy  to  assure  oneself  that  the  spermogones  and  the 
cluster-cups  proceed  from  the  same  mycelium,  and  for  some 
time  to  come  the  peridia  of  the  ^cidium  continue  to  in- 
crease,  till  at  length  brownish  or  blackish  points  make  their 
appearance,  intermingled  with  the  cluster-cups,  increasing 
rapidly  in  number  and  magnitude.  Examined  by  the  micro- 
scope they  present  the  ordinary  fructification  of  Uromi/ces 
mingled  with  stylospores.  Thus  the  mycelium  of  the  clus- 
ter-cups engenders,  at  the  end  of  its  vegetation,  fruits  equal 
in  all  points  to  those  from  whence,  in  the  first  instance,  they 
are  derived.  These  stylospores  found  in  the  cluster-cups 
possess  the  irregular  globular  form  and  structure  of  their 
congeners.  If  they  should  be  sown  on  the  moistened  epider- 
mis (skin  or  cuticle)  of  a  favorable  plant,  the  sprouting  or 
germ-tube  at  first  creeps  along  the  suiface,  but  as  soon  as  its 
extremities  find  a  stomate,f  it  enters  it,  and  elongates  itself 
in  the  air-cavityj  below  the  orifice,  receives  the  contents  of 
the  original  stylospore  and  exposed  portion  of  its  tube,  then 
separates  itself  from  those  pails  which  become  dispersed. 
The  active  part  increases  and  ramifies,  and  produces  a 
mycelium  which  spreads  through  the  intercellular  passages 
of  the  parenchyma  (pulp).  Whitish  spots  subsequently 
appear  on  the  surface  of  the  fostering  plant,  and  indicate 
that  the  fructification  of  the  parasite  is  about  to  commence. 
The  epidermis  is  elevated  and  broken,  and  little  brown  pus- 
tules appear  through  the   openings.     These  are  the   stylo- 

*8tylo»pore$,  a  second  kind  of  spores  borne  on  long  threads,  enclosed  in  a  peridium 
or  appropriate  pustule. 

1  Stomate^  breathing-pore  of  the  leaf.       t  Air-cavity,  a  space  in  the  pulp  of  the  leaf. 
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spores  of  Uredo^  which  are  produced  in  immense  quantities, 
and  soon  cover  the  pustules  with  a  deep  brown  dust.  Latett 
the  formation  of  the  stylospores  is  arrested,  and  the  true 
germinating  spores  appear  in  the  same  pustules. 

The  stylospores  of  Uredo  are  borne  singly  at  the  tiip  of 
short  filaments.  On  arriving  at  maturity  they  detach  them- 
selves. They  are  of  a  globular  form,  with  a  reddish  brown 
epispore  (covering),  provided  with  little  pointed  promi- 
nences, and  three  pores  at  equal  distances.  After  maturity 
they  germinate  in  precisely  the  same  manner  as  the  stylo> 
spores  of  the  cluster-cups.  They  enter  only  through  the 
stomata  of  the  epidermis  (skin  of  the  leaf).  The  pulviuulei 
(clusters  of  powdery  si)ores)  are  identical  with  those  which 
the  stylospores  of  ^cidium  originate,  and  they  also  produce 
true  spores  at  the  end  of  their  vegetation.  No  other  fruit 
arises  from  them.  These  organs,  therefore,  always  repro- 
duce the  same  fcn'm  to  which  they  owe  their  origin. 

The  result  of  these  investigations  shows  that  the  Bern 
Rust  (  Uromyces  appendiculata.) ,  besides  spermogones,  pos- 
sess four  soils  of  reproductive  organs,  which  all  serve  to 
propagate  tlie  species,  hut  that  one  alone  of  them  prcKhices 
it  in  a  form  always  identical,  while  the  others  present  woll 
marked  alfernafions  of  (/enemfions.  Hence  it  is  conclud«'d 
that  there  arc,  first,  iSporx's,  which  produce  the  gerniinatin? 
promyccliuni ;  *  second,  Sjmrklkt, — these  give  i)lace  to  a 
mycelium,  which  ])ears  afterwards;  third,  ^Ecidiuia  (  a  con- 
dition which  exhibits),  —  particular  orirans  which  cninMidrr 
stylospores,  and  which  produce,  fourth,  the  Uredo^  or  :i 
second  form  of  the  stylospores  and  later  spores  (No.  1), 
which  arc  always  associated  witii  Uredo  in  the  same  pu^tuK^ 
The  spores  and  stylospores  of  Uredo  come  also  u}>on  the  old 
mycelium,  which  had  previously  produced  ^Ecidium.  The 
Uredo  stylospores  always  produce  Uredo  and  true  spores." 

I  have  thus,  with  slight  alterations,  followed  the  author  at 
some  length  in  the  details  of  this  singularly  interesting  series 

♦/•romyct/iMwt,  the  iuitiatory  growth  of  the  mycelium. 
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ts,  respecting  wh«t  have  liecii  considered  as  three  or 
"more  genera  of  the  smaller  and  jjurusitical  fungi.  The  ac- 
count is  In  effect  the  epitome  of  DeBurj's  experiments,  as 
given  ill  the  "Annates  des  Sciences  Naturelles,  Soiioe  4,  Vol. 

^BD."     Starting   from   Uromyces,  we    succesBively    arrive   at 

^H^rtc/i'uwi  or  chistcr-cnps,  and  Ui-tdo  or  Hii&t  which,  though 

^B)Uud  in  some  one  of  these  stages  on  particular  living  plants, 
in  reality  belong  to  the  development  of  one  and  the  aime 
pfirasitc.  Should  any  donht  arise  as  tu  tlie  validity  of  tliese 
oonclusions,  the  microscope  and  the  too  common  occurrence 
of  the  several  kinds  or  conditions  afford  facility  for  iiuostion 
and  investigatiou.  A  study  of  similar  stages  of  development 
by  uiy  friend  llcnry  F.  King,  long  ago  interested  me  in  the 
subject,  and  I  here  would  l»ear  gi-atefnl  and  willing  testimony 

to  his  patience  and   sliill   in   mio-oscopical  Fi^^ 

studies  pertaining  to  the  structure  of  the 
vegetable  kingdom,  and  of  its  lower  t>rders 
in  particular. 

The  couch  grass,  or  twitch  grass  ( Tritkum 
repena),  is  a  well  known  weed,  and  though 
recommended  for  its  nutritive  qualities,  is 
seldom  cultivated  unless  in  very  light  :ui>l 
dry  soils.  But  with  a  pertinacity  worthy  :i 
better  fate,  it  springs  up  spontaneously  in  " 
neglected  spots,  and  can  be  found  almost 
anywhere.  Whoever  is  familiar  with  it,  must 

^^a,ve  noticed  that  its  broad  leaves  and  stout 

Hsalks   are   frequently  variegated    and   dia- 

^Bttlored    by  linear   marks  of  a   dusky  hue, 

l^which  on  nearer  inspection  prove  to  l>e  verltaVile  cnicks  of  the 
skin,  from  which  protrude  clusters  of  minute  dusty  particles. 
This  diseased  state  is  owing  to  a  parasitic  fungus,  the  Pue- 
ctnia  (framinis,  or  the  Rust,  which  sometimes  does  incalAi- 
lablo  injury  to  grain  crops.     Many  other  plants  are  infested 

!     with  the  Puccinia  Rust  (Fig.  2  ;  a,  wheat-straw  attacked  by 

Iildew,  jPwtfmfd   graminis;    b,  cluster  of  spores  of  corn 
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mildew,  magnified ;  c,  single  spore  of  com  mildew,  Pucdnia 
graminiSj  magnified  300  diameters.  From  Cooke),  but  ts 
this  is  so  common,  let  it  serve  as  an  example  of  the  whole. 
If  bent  on  investigating  this  rust,  you  will  seek  it  iu  its  first 
stage,  in  the  form  of  yellowish  elongated  pustules,  when  it 
constitutes  the  Trichobasis  rubigovera  of  the  French  botanist 
Levcilie,  and  distinguished  by  one-celled  yellow  spores,  with 
thickened  outer  coverings,  and  supported  on  short  peduncles, 
which  shortly  fall  away.  Later  in  the  season,  brown  pustules 
may  be  observed  on  the  leaves  and  stems  of  the  same  grass 
plant,  and  in  these,  when  ripened,  the  spores  are  black,  club> 
shaped,  slightly  constructed,  and  transversely  divided  hy  a 
4<eptum,  the  peduncle  or  footstalk  being  distinct  and  perma- 
nent. Common  as  this  pretty  fungus  is,  it  will  repay  atten- 
tion in  its  microscopical  study.  In  England  by  a  strange  con- 
fusion, such  indeed  as  exists  elsewhere  among  the  unlearned, 
the  first  condition  of  this  smaller  fungus  is  termed  the  Rust, 
while  the  second  is  called  Mildew.  Allowing  this  latter 
name  as  applied  to  the  Puccinia,  ^Hhere  is  no  doubt  tliat  the 
mildew  is  very  injurious  to  the  corn  (grain)  crop.  Difft-r- 
cnt  opinions  may  exist  as  to  how  the  phmts  become  iiKKU- 
lated,  or  how  the  infection  may  ho  prevcMitod  or  curi'd. — 
We  are  not  aware  that  this  question  has  been  satislactni-ily 
determined.  It  is  worthy  of  renienibranee  by  all  j>ersMiis 
interested  in  the  growth  of  corn  (irrain),  that  the  niililew  i« 
most  common  upon  plants  growing  on  the  site  of  an  oM 
dun<ifhill,  or  on  verv  rich  soil.  As  the  same  pHt-rinia  is  al<4> 
to  be  found  on  numerous  grasses,  no  prudent  farmer  will 
permit  these  to  luxuriate  around  the  borders  of  his  fii-lds, 
lest  they  should  serve  to  introduce  or  increase  the  j^est  he  m» 
much  dreads."     (pp.  54,  bb,) 

I  once  had  brought  to  me  some  stems  of  barley,  so  murli 
invested  with  this  little  parasite,  that  the  entire  crop  of 
straw  anticipated  was  most  materially  injured.  In  some  sea- 
sons scarcely  any  of  the  firmer  and  coarser  leaved  gra:?so5 
escape  its  visits.     Search  for  other  si)ecies  of  this  singularly 


THE    SMALLER  FUNGI.  631 
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interesting  small  parasitic  fungus  would  direct  attention  to 
the  beauty  and  variety  of  the  spores;  and  the  leaves  of 
some  plants  favorable  to  the  growth  of  certain  kinds  be- 
come so  seriously  diseased  that  they  appear  scorched  and 
burned ;  to  such  the  old  Anglo  Saxon  word,  meaning  to  6m77i, 
long  ago  applied,  still  adheres  ih  the  corn  "brands,"  mint 
bmnd,  dandelion  brand,  etc.,  indicating  a  still  minuter  shade 
of  difference  where  some  are  "elongated  and  tapering  at  each 
end,  some  crowned  with  spicular  processes  at  the  top,  some 
echinulate*  over  the  entire  surface,  and  globose,  elliptic, 
nearly  parted  in  two,  or  others  so  variable  in  the  same  spe- 
cies "that  no  two  are  alike," — any  compound  microscope  of 
ordinarily  good  power,  with  a  quarter  inch  objective,  reveal- 
ing these  wonders  and  delighting  the  eye.  Other  beautiful 
species  belonging  to  other  genera  of  these  smaller  fungi  await 
indeed  the  mycological  student,  and  who  could  not  bo  in- 
duced to  botanize  in  such  a  field  of  wonders  where  "complex 
brands"  likewise  invite  his  finding;  as  in  Tripfiragmium  with 
its  dark  brown,  echinulate,  three-celled  spores ;  in  Aregnia 
on  the  rose  leaves  with  many-celled  and  cylindrical  spores, 
•also  echinulate ;  in  Xenodochnus  with  its  many-parted,  bead- 
shaped  and  distinctly  articulated  black  spores ;  in  Ravenelia 
with  its  acorn-shaped  spores — some  known  to  American  bot- 
anists, othera  awaiting  the  fortunate  discoverer.  And  pre- 
cious as  are  the  carefully  dried  and  hoarded  leaves  which 
autumn  has  painted  with  matchless  colors,  how  much  more 
valued  are  they  and  others,  if  the  receptacles  of  such  micro- 
scopical treasures  in  the  Rusts  and  Brands. 

"One  of  the  fungal  diseases,  long  and  widely  known,  has 
obtained  amoug  aginculturists  different  appellations  in  differ- 
ent localities.  In  some  it  is  the  smut^  in  others  it  is,  respec- 
tively, dust-brandy  bunt-ear^  black-bally  and  chimneysweeper ^ 
all  referring,  more  or  less,  to  the  blackish,  sootlike  dust 
with  which  the  infected  and  abortive  ears  are  covered.  This 
fungus  does  not  generally  excite  so  much  concern  amongst 

*£chinulatet  covered  with  small  spines. 
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furmers  as  the  other  affectiuns  to  which  tbcir  «>rn  croi 
liiililQ.  Perhaps  it  is  iiot  really  bo  exteusivvl;  itytu 
although  it  entirely  destroys  every  ear  of  com  upiMi  1 
it  cstiiblishva  Itself." 

Ill  Kiigland  and  in  Euriipo  the  "smut"  hero  alludotl  to,  k 
the  Ustilago  segetum,  attacking  the  heads  uf  wbtnt  and  uiImt 
graiu.  It  is  also  known  in  this  eountry,  hut  lh<r  one  onMt 
familiar  to  us  and  readily  observed  on  account  uf  the  mxt 
of  the  pnrt  of  the  plant  it  ottacks,  is  the  sinnt  of  Indian 
rtg.j,         com  or  miiize,  U.  Ze(E  (Fijf.  3,  S|>urc«  of  tViJ- 

Iaijo  maydia,  the  tuaizo  eniut,  magiufiod  400 
diameters.  From  Cooke).  Tlie  Hpore»  in  tUs 
fungus  arc  exceedingly  numerous, 
deeply-seated,  springing  from  delicate  1 
or  in  closely  packed  cells,  ultiuuiUrly  t 
up  into  a  powdery  mass."  Like  the  HforemeuLianed  | 
sites  of  Coniomycetes,  the  snmt  or  Ustilarji 
destructive  forms  which  attiick  vaiious  p<iilion«  of  ^ 
living  plants.  Another  European  Bpecios  also  « 
the  United  States  according  to  Dr.  Curtis,  is  tho  Kl 
dites,  of  which  we  leai'n  from  a  lecture  dvlivorad  \ 
city  of  Norwich,  England,  in  184!),  and  to  be  foimd  f 
Report  of  the  Commissioner  of  Patents,  Kxccutirtt  | 
meat.  No.  15,  Thirty-first  Congress,  1849,  that  "Ha  f 
are  black,  round,  and  very  small;  that  thero  w 
deal  of  it  in  1848,  in  a  field  near  King's  CHfTc,  s 
flower  stem  of  (he  liromug  Mj/lvatica  being  infected  liy  I 
in  addition  to  the  ruin  of  the  grass  it  was  most  | 
According  to  Leviellc  the  immense  quantity  of  bUcfl 
resulting  from  it  in  the  hay-fielda  in  Franco,  produces  | 
trous  consc(|uences  on  tho  haymakers,  such  as  Tiol«nt  1 
and  swellings  in  the  head  and  face,  with  great  trritatloi 
the  entire  syst^'ra." 

Like  the  "brands,"  the  "smuts."  too,  hare  kinds  will 
complex  spores,  of  which  one  colled  /b/ycys^w,  or  mniiT* 
oysted  smut,  attacks  the  stems  of  violets,  tlio  le«Tce  of  twi- 
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tercnps,  and  similar  plaatd.  Although  uoticod  abroad,  us 
Ire  learn  i'rom  our  author,  the  name  does  not  occur  in  Dr. 
purtia'  list,  nor  tho  Tubercinia,  whose  bullate  nud  blistered 
Kridia  attacks  the  Eui'opeiin  Trientalis,  or  etiir-flower,  and 
toay  thecefore  reasonably  be  sought  I'or  by  us  in  our  north- 
Itn  New  England  co-speciea.  The  only  approach  to  these 
Hjniplex  smuts  is  in  the  Thecajiliora,  which  differs  from  the 
JDaize  smut,  in  its  spores  being  made  up  of  three  or  many 
rregularly  hexagonal  parts,  each  eehinate  and  beautiful 
picroscopic  objecta,  which  I  think  I  once  received  from  my 
^iend  Charles  J.  Spraguc,  Esq.,  who  is  so  celebrated  for  his 
jlQyeologieal  knowledge  of  the  fungi  of  MasHachusctts. 
Tho  usual  idea  we  have  of  rust  and  rustiness  is  something 
jjilur  tu  the  rust  of  iron,  and  a  rusty  color  is  one  of  u  yel- 
bwisb  brown  hue.  But  the  word  is  used  in  a  wider  sense 
when  employed  to  denote  a  par- 
I  aaitic  fungal,  and  we  accordingly 
are.  informed  of  "White  Uust" 
in  another  of  the  smaller  fungt, 
J  which,  from  its  too  iiitimat<>  eon- 
I  nection  with  agricultural  crops, 
I  is  worth  some  attention.  Thus 
the  white  rust  of  the  cabbage, 
I  turnip,  and  similar  plants,  ia 
ing  to  the  presence  of  the 
Cij^t/^piis  candidus  (Fig.  4  j  a, 
fruit  of  shephord's-puiBe  with 
white  rust,  C  cundnJu^;  h,  por- 
tion of  cabbage  leaf  with  the 
same  species ;  c,  conidia  of  the 
lame  species.  From  Cooke),  which  appears  in  circular 
Mtchea  of  white  spots,  and  causes  tho  leaves  to  become 
leformed,  swollen  and  blistered,  even  Iwfore  we  can  trace 
Ihe  eauBB  of  the  mischief  on  the  outside.  These  blistered 
pustules  have  a  minute  system  of  branching  threads,  which 
raverse  the  pulpy  parts  of  the  leaves,  and  which  threads, 
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insinuating  themselves  between  the  cells  that  constitute  the 
pulp,  derive  their  nutriment  at  the  expense  of  the  growing 
foliage.  It  is  after  the  pustules  assume  the  white  color,  and 
are  visible  on  the  skin  or  cuticle,  that  the  reproductive  parta 
termed  conidiay  can  be  detected.  Indqed  the  whole  inte- 
rior of  the  white  pustules  is  made  up  of  bundles  of  club- 
shaped  tubes,  which  have  been  extended  from  the  system  of 
threads,  and  which  tubes  give  off  bead-like  strings  of  cells, 
each  bead  by  turns  parting  from  the  chain  or  necklace,  and 
escaping  into  the  air  through  the  distended  and  ruptured 
pustule.  From  the  multitude  of  these  beads  or  spores, 
forming  a  white  powdery  dust,  the  term  "conidia"  is  ap- 
plied, which  means  dust-like.  Other  plants  beside  are 
similarly  affected,  and  the  water-cress,  pepper-grass,  mus- 
tard, radish,  shepherd's-purse,  and  even  the  purslane,  fall 
victims  to  its  ravages.  That  so  hardy  a  weed  as  the  shep- 
herd's-purse ( Oapsella  bursa  pastoria)  should  become  pallid 
and  sick,  indicates  the  nature  of  the  drain  which  is  made  on 
its  juices  by  this  parasite,  and  it  is  not  improbable  that  the 
"clubbing"  of  the  cabbage,  where  the  stalk  becomes  gouty 
and  swollen,  and  refuses  to  make  a  healthy  growth,  may  l>e 
owing  to  similar  exciting  causes  in  the  presence  of  the  niv- 
celiuni  of  sonic  fungus  in  its  tissues.  From  the  researchrs 
of  M.  Proyost,  in  1807,  we  learn  that  the  germinatir)u  of 
the  conidia,  or  spores,  is  one  of  the  most  curious  phenomena 
of  plant  life,  and  indicates  in  this  low  order  of  vegetation,  a 
relation  to  higher  structural  forms,  not  only  in  i>lants  hut 
even  in  animals.  Thus,  if  a  few  particles  of  the  white  dii^t 
is  thoroughly  immersed  in  a  drop  of  water,  and  exaniimd 
under  the  microscope,  "they  will  rapidly  absorb  the  wator 
and  swell;  soon  afterwards  a  large  and  obtuse  papilla,  n- 
sembling  the  neck  of  a  bottle,  is  produced  at  one  end  of  the 
extremities.  At  first  vacuoles*  are  formed  in  the  contents 
of  each  conidium  (spore).  As  these  disappear,  the  whole 
granular   substance    filling  the  conidium  becomes  separated 

*  Vacuole^  a  little  vacuum,  or  seeming  empty  space. 
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by  very  fine  lines  of  demarcation,  into  five  to  eight  poly- 
hedric  portions,  each  with  a  faintly  colored  vacuole  in  the 
centre.  These  portions  are  so  many  zoospores.  These  are 
soon  expelled  one  by  one,  afterwards  begin  to  move,  the 
zoospores  themselves  provided  with  vibratile  cilice  swim 
away,  each  a  seeming  animalcule,  but  in  reality  only  a  sort 
of  bud  endowed  with  motion,  and  such  as  exist  in  some 
other  plants.  The  particular  office  of  the  zoospore,  whether 
issuing  from  a  conidium,  or  from  some  other  process  in  the 
growth  of  the  parasitical  fungus,  is  to  serve  as  a  medium  to 
the  impregnation  of  the  plant,  be  it  weed  or  valuable  farm 
vegetable ;  and  curious  to  say  it  has  been  proved  that  the 
entrance  into  the  pulp  tissue  of  the  same  vegetable,  is  nei- 
ther through  the  roots  nor  by  absorption  of  the  leaves,  but 
invariably  through  the  seed-leaves,  first  leaves  or  cotyledons ^ 
as  they  are  scientifically  termed.  The  prodigal  provision 
of  Nature  is  here,  as  everywhere,  especially  in  its  lower 
organizations  signally  manifested,  when  we  are  told  that 
"the  immense  number  of  zoospores  capable  of  being  pro- 
duced from  a  single  infested  plant  is  almost  beyond  calcula- 
tion. It  is  easy  for  a  million  of  conidia  to  be  developed 
from  such  a  plant,  each  producing  from  five  to  eight  zoo- 
spores, besides  a  large  number  of  other  organs  each  contain- 
ing a  hundred  zoospores.  It  can  scarcely  be  considered 
marvellous  that  the  white  rust  should  be  so  common  on 
plants  favorable  to  its  development,  the  marvel  being  rather 
than  that  any  plant  should  escape."     (p.  136.) 

Quite  a  distinct  family  of  the  smaller  fungi,  and  far  more 
injurious  in  many  instances,  is  termed  Ilj/phomycetes^  t.  c, 
fungi  whose  growth  consists  in  throwing  out  delicate  threads. 
In  this  family  there  are  several  distinct  but  natural  groups, 
and  with  one  of  these  groups  called  the  Mucedines^  we  have 
something  to  do.  The  little  fungi  here  specified  are  the  true 
Moulds,  and  very  naughty  effects  they  produce,  as  we  shall 
learn  on  a  better  acquaintance  than  the  usually  superficial 
one,  which  is  confined  to  mouldy  bread  and  cheese  and  other 
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Tiunde,  and  which  are  so  bright  aad  vivid  iu  color  Uiat  4 
at  once  attract  tbo  attention,  the  most  alanuiog  aad  insidi 
requiring  the  higher  powers  of  the  microsoope,  and  aoj 
their  aluioat  iuvisibility  working  signal  deatnit'tioa. 
the  coniomycetes,  or  dusL-fuiigi,  which  wo  have  nolictid,  Uh 
hyphomycetes  or  tbrcjid-fuugi,  and  the  inucediiiMi  or  tnw 
moulds,  which  are  included,  are  provided  with  s  ve;ji;Utiv« 
system  of  branching  threads,  called  the  mycelium,  but  oik 
like  the  former,  these  have  fertile  or  spore-bearing  IbreaJf 
which  ai'e  perfectly  distinct.  These  latter  kinds  are  "mcdp- 
times  simple  and  sometimes  branched ;  they  may  be  articn- 
lated  or  without  articulations ;  short  or  long,  erect  or  cmp- 
ing ;  transparent  or  whitish,  mostly  free  from  color,  and  an 
not  coated  with  a  distinct  mombrano.  The  spores  are  gcatt- 
ally  simple,  sometimes  solitary,  at  others  in  pairs  ur  sUnag 
together  like  beads  for  a  necklace.  Amongst  all  thi«  rariely 
of  arrangement  there  is  order,  for  these  are  but  features,  or 
partly  the  features  of  the  different  genera  of  which  the  Mn- 
cedines  are  composed.  One  of  the  genera  is  t«rm<-d  Penma- 
spora,  known  by  its  having  for  the  most  part  inarticubte  or 
jointless  threads  and  two  kinds  of  spores,  one  kind  on  the 
tips  of  the  branches,  the  other,  larger  and  globose,  on  Uh 
creeping  mycelium  or  spawn.  The  diseases  of  many  of  tbi 
most  vahiuble  farm  ci-ops,  are  in  Europe  and  Engltuid  attrib- 
uted to  the  several  species  of  the  Perouospora,  and  are  calW 
the  dock,  lettuce,  ouion,  parsnip,  potato,  rose,  spinach,  and 
tare  or  vetch  moulds ;  each  so  specifically  distinct  aa  to  he 
recognized  on  whatever  plant  may  foster  it,  and  destrtKlirc 
and  dangerous.  Wliether  the  same  kinds,  or  indeed  whether 
the  perouospora  injuriously  affects  the  same  Tcgctablea  in 
this  country,  observation  and  research  at  present  only  cm 
decide.  Ite  effects  in  the  potato  disease  are  considered  in  a 
paper  in  a  previous  issue  of  the  Naturalist.  I  only  kaow 
that  I  have  met  with  a  similar  mould  on  decaying  Agarics, 
strongly  resembling  Caspary's  figures,  and  t«  wbidi  atlnsiaa 
has  before  been  made.     In  like  manner  the  "white  mildcn 


or  bligbte"  are  due  to  suudi-y  other  hyphoinycetes  or  thread- 
like sinsiller  fdiigi,  which,  eqiinlly  abroad  and  in  this  couutry 
seriously  affect  the  leaves  and  fruits,  and  seed-vessels  of 
rarioiiH   living  pliiiit^.     Of   these  nieutinn  has  Leon   made 
of  the  Ejys-ijjfie  when  noticing  the  dimorphic^m  of  certain 
fungi,  and  the  list  of  plants  to  which  the  several  species  of 
this  injurious  little  fiuigal  growth  and  of  ity  allies  attaches 
itself,  would  be  perhaps  about  the  same  ut  home  or  abroad. 
Any  one  who  hiia   had  to  do  with  the  greenhouse  kept  at  a 
low  temperature,  with  the  plant  propagating  house,  or  with 
the  culture  of  the  parlor  plants,  must  i>e  familiar  with  the 
rose-leaf  mildew,  especially  when  it  so  suddeuly  attacks  the 
finer  and  tender  sorts  of  the  tea  rosos;  and  will  recognize 
in  the  following  description  this  insidious  pest:  "The  firat 
species   in   our   enumeration  is  found  on  cultivated  roses 
What  a  deplorable  picture  does  a  favorite  rose-bush  present 

ered  and  contorted;    their  petioles  and  the  peduncles  ant 
calyces  of  the  flowers  swollen,  distorted,  and  gray  with 
mould,  and  the  whole  plant  looking                    *"'«■  *■ 

1 

BO  diseased  and  leprous  that  it  needs 
bo  mycologist  to  tell  that  the  rose 
b   mildewed.     This  species  is  the 
SphEBrotheca  pannosa  of  Lcveille." 
(pp.  irt5.  166.)     The  hop  mildew 
ibroad  is  an  allied  sijecics,  the  hii- 
eel,  oak  and  beech  mildew  nttjicks 
the  alder  leaves  here  'mPkijUactiiua 
'guttata;  the  English  willow  blight 
oa  living   leaves"  (Curtis)  ;    the   fc 
Microitph^ria,  is  here  mider  seven 
irhite  mildew,  Erisifphe  communis 
Of  buttercup  blight  X  80,  S.  comir 
(be  same,  highly  magnified.    Prom 
that  it  well  deserves  the  name ;  th 
Cfiaionniiin  rJiartfinim,  attacks  wet 

is  here  found  "common 
i-eign  bari»erry  mildew, 
1  species ;  the   common 
Fig.  5 ;    n,  conceptacle 
un\«;  h,  sporangium  of 
Jooke),  is  80  "uomraon"* 
singular  bristle  mould 
paper   here  as  well  as 
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abroad.    Another  bristle  mould  is  found  on  rotting  gnu} 
the  Surotium  herbariorum,  peaters  our  botanists  by  it»  pro-   , 
ence  in  their  collections  of  dried  plants,  and  so  wide  Iti  the  I 
geogriiphiciil  range  of  many  kinds  of  smaller  fuiip,  thai  di 
coiintiy  and  scarcely  any  latitude  eacajx-s  thoir  visitatiouK. 

The  exquisite  elogauce  of  the  spores  of  the  fungi  aliuuM 
suggest  the  dry  and  wet  mouutiug  of  them  in  glass  slides  fttr 
the  microscope.  Entire  plants  and  portions  of  others  couM 
be  readily  prepared,  and  the  patience,  enthusiasm,  aud  »kill 
of  a  BickncU  are  all  that  are  requisite  for  a  beginning  in  tliis 
direction. 

It  is  with  extreme  reluctance  that  we  lay  down  this  fuel- 
nating  little  treatise ;  its  pages  indeed  may  be  rend  and  m- 
road  with  constaut  profit.  To  this  and  to  eimitar  worka, 
the  botanist,  the  general  enquirer,  and  the  agrlculturitt  an 
equally  iudebted,  and  well  will  it  be  for  this  i.-ouutry  wiwo 
the  American  press  shall  issue  many  aud  such  as  this. 


A    CHAPTER    ON    FLIES. 


[CoaclDded  from  page  Use.] 

The  common  House-fly,  Musca  domestica  Lino.,  scarcely 
needs  an  introduction  to  any  one  of  our  readers,  and  its 
countenance  is  so  well  known  to  all  that  we  need  not  preseot 
a  portrait  here.  But  a  study  of  the  proboscis  of  the  dy 
reveals  a  wonderful  adaptability  of  the  mouth-parts  of  this 
insect  to  their  uses.  We  have  already  noticed  the  most  per- 
fect condition  of  these  parts  as  seen  in  the  horse-fiy.  Id  tbe 
proboscis  of  the  house-fly  the  hard  parts  are  obsolete,  and 
instead  we  have  a  fleshy  tongue-like  organ  (Fig.  1),  bent  op 
underneath  the  head  when  at  rest.  The  maxillaa  are  minute, 
and  their  palpi  {mp)  are  single-jointed,  and  the  mandiblea 
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(m)  are  comparatively  useless,  being  yery  short  and  small, 
compared  witti  the  luncet-like  jaws  of  the  mosquito  or 
horse-fly.  But  the  structure  of  the  touguo  itself  (labium,  /) 
is  most  curious.  When  the  fly  settles  upon  a  lump  of  sugar 
or  other  sweet  object,  it  uubends  its  fl^.  i. 

tongue,  extends  it,  aud  the  broad  knob- 
like end  divides  iuto  two  broad,  flat, 
muscular  leaves  (/),  which  thus  present 
a  sucker-like  surfiice,  with  which  the 
fly  laps  up  liquid  sweets.  These  two 
leaves  arc  supported  upon  a  framework 
of  tnichcal  tubes,  which  act  as  a  set  of 
springs  to  open  aud  shut  the  muscular 
lea,vc3.  This  framework  of  tracheae 
does  not  seem  to  have  been  noticed 
in  the  books  at  hand  while  writing,  Mr.  Edward  Bicknell 
having  first  called  my  attention  to  it.  He  has  mounted 
spectmeus,  previously  treated  with  potash,  for  the  micros- 
cope, in  his  unequalled  style,  which  illustrate  admirably  the 
structure  of  the  end  of  the  proboscis.  In  the  cut  given 
above,  Mr.  Emeilon  has  faithfully  represented  these  modi- 
fied traohcfli,  which  end  in  hairs  projecting  externally.  Thus 
the  inside  of  this  broad  fleshy  expansion  is  rough  like  a 
rasp,  and  as  Newport  states,  "is  easily  employed  by  the 
insect  in  scraping  or  tearing  delicate  surfaces.  It  is  by 
means  of  this  curious  structure  that  the  busy  house-fly  occa- 
sions much  mischief  to  the  covers  of  our  books,  by  scraping 
ofi*  the  albuminous  polish,  and  leaving  tracings  of  its  depreda- 
tions in  the  soiled  and  spotted  appearance  which  it  occasions 
ou  them.  It  ie  by  means  of  these  also  that  it  teases  us  in 
the  heut  of  summer,  when  it  alights  on  the  hand  or  fiice  to 
sip  the  porspimtion  as  it  exudes  from,  and  is  condensed 
upon,  the  skin." 

Every  one  notices  that  house-flics  are  most  abundant 
around  barns  in  August  and  September,  and  it  is  in  the 
ordure  of  stables  that  the  early  stages  of  this   insect  are 
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poAscd.  No  one  baa  triK^ed  the  trunsformations  of  this  fly 
ill  this  couiitry,  but  wo  copy  from  Bouchc'»  work  on  ttw 
tranafommtious  of  insects,  tbe  rather  rude  ligures  of  lli« 
krvii  (Fig.  2),  niid  pupurium  (a)  of  the  Muxa  domeMliaa 
of  Europe,  which  is  supposed  to  be  our  specicd.  IIodcIm 
states  that  the  Lirva  is  cylindrical,  rounded  |io»t«.'riorly, 
Fig.s,  smooth  and  shining,  fleshy,  and  yoHowisb  white, 
A  and  is  four  lines  long.     Tbe  pupnrium   itt  dark 

reddish  brown,  and  three  lines  in  leuglb.  It  ir- 
m:iins  in  the  pupn  eltxlv  from  eight  to  fourteen 
,  diiys.  In  Europe  it  is  preyed  upon  by  niinul* 
[  ichueumon  flies {C'Aa/<(>A»),  The  ficsh-fly.  .Vii*a 
Cftnar,  or  tbe  Bluobottle-fly,  feeds  Hi»<»n  deiTay- 
ing  animal  matter.  Its  krvu  (PI.  13,  fig.  6)  ia 
long  cylindrical,  tbe  bend  being  |x>int«d,  and  tbo 
body  conical,  the  posterior  end  being  sqiiarrly 
docked.  The  larva  of  an  allied  form  which  fee(I«  on  oflU, 
etc.,  transforms  into  a  flattened  puparium  (PI.  13,  ing.  b), 
provided  with  long  scattered  hairs.  The  House-fly  disap- 
peai-s  in  autumn,  at  tbe  approach  of  cold  weather,  though  a 
few  individuals  pass  through  the  winter,  hibernating  ia 
houses,  and  when  tbe  rooms  are  heated  may  often  be  seen 
flying  on  the  windows.  Other  species  fly  early  in  Alarcb, 
ou  warm  days,  having  hibernated  under  leaves,  and  the  bark 
of  trees,  moss,  etc.  An  allied  species,  tbe  M.  vomitoria, 
is  the  Meat-fly.  Closely  allied  are  the  parasitic  species  of 
Tacbina,  which  live  within  the  bodies  of  caterpillars  and 
other  insects,  and  are  among  the  most  beneficial  of  insects, 
as  they  prey  on  thousands  of  injurious  caterpillars.  Another 
fly  of  this  Muscid  group,  the  Idia  Bigoti,  accordiog  to 
Coqnerel  and  Mondiere,  produces  in  the  natives  of  Sen^a), 
hard,  red,  fluctuating  tumors,  in  which  tbe  larva  resides. 

Many  of  the  smaller  Muscids  mine  leaves,  running  galler^ 
ies  within  the  leaf,  or  burrow  in  seeds  or  under  the  bark  of 
plants.  We  have  often  noticed  blister-like  swellings  on  tbe 
bark  of  the  willow,  which  are   occasioned   by  a  cylindrical 
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short  fleshy  larva  (PI.  13,  fig.  3  a,  much  enlai'ged) ,  about 
.12  of  an  inch  in  length,  which  changes  to  a  pupa  within  the 
old  larval  skin,  assuming  the  form  here  represented  (PL  13, 
fig.  3  b) ,  and  about  the  last  of  June  changes  to  a  small  black 
fly  (PI.  13,  fig.  3),  which  Baron  Osten  Sacken  refers  doubt- 
fully to  the  genus  Lonchcea. 

The  Apple-midge  frequently  does  great  mischief  to  apples 
after  they  are  gathered.  Mr.  F.  6.  Sanborn  states  that  nine 
tenths  of  the  apple  crop  in  Wrentham,  Mass.,  was  destroyed 
by  a  fly  supposed  to  be  the  Molobrua  mali^  or  Apple-midge, 
described  by  Dr.  Fitch.  "The  eggs  were  supposed  to  have 
been  laid  in  fresh  apples,  in  the  holes  made  by  the  Coddling- 
moth  (Carpocapsa  pomonella)^  whence  the  larvae  penetrated 
into  all  parts  of  the  apple,  working  small  cylindrical  burrows 
about  one-sixteenth  of  an  inch  in  diameter."  Mr.  W.  C.  Fish 
has  also  sent  me,  from  Sandwich,  Mass.,  specimens  of  an- 
other kind  of  apple  worm,  which  he  writes  me  has  been  very 
common  this  year  in  Barnstable  county.  "It  attacks  mostly 
tlie  earlier  varieties,  seeming  to  have  a  particular  fondness  for 
the  old  fashioned  Summer,  or  High-top  Sweet.  The  larv83 
(PI.  13,  fig.  2  a)  enter  the  apple  usually  where  it  has  been 
bored  by  the  Apple-worm  ( Carpocapsa) ,  not  uncommonly 
through  the  crescent-like  punctui*e  of  the  curculio,  and  some- 
times through  the  calyx,  when  it  has  not  been  troubled  by 
other  insects.  Many  of  them  arrive  at  maturity  in  August, 
and  the  fly  soon  appears,  and  successive  generations  of 
the  maggots  follow  until  cold  weather.  I  have  frequently 
found  the  pupse  in  the  bottom  of  barrels  in  a  cellar  in  the 
winter,  and  the  flies  appear  in  the  spring.  In  the  early 
apples,  the  larvse  work  about  in  every  direction.  If  there 
are  several  in  an  apple,  they  make  it  unfit  for  use.  Apples 
that  appear  perfectly  sound  when  taken  from  the  tree,  will 
sometimes,  if  kept,  be  all  alive  with  them  in  a  few  weeks." 
Baron  Osten  Sacken  informs  me  that  it  is  a  Drosophilay 
"the  species  of  which  live  in  putrescent  vegetable  matter, 
especially  fruits." 
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An  allied  fly  is  the  parent  of  iha  cheeae  ningf^ot.  T[>f  flr 
itself,  IHophila  casei  (PI.  13,  fig.  1),  is  black,  with  metallic 
gi-eeu  reflections,  and  the  legs  arc  dark  and  paler  at  Oie  knce- 
joiuts,  tbo  middle  and  hind  pair  of  tarsi  being  dark  boiH>r 
yellow.  The  Wine-fly  is  also  a  Piopbila,  and  lives  th«  life 
of  a  perpetual  toper  in  old  wiue  eneka,  and  partially  cmpliifd 
beer,  cider,  and  wine  bottles,  where,  with  its  pn]iariuin 
(PI.  13,  %.  4),  it  may  be  found  floating  deail  iu  itti  (itvunt* 
beverage. 

We  now  come  to  the  more  degraded  forms  of  Dipten 
which  live  paraeitically  on  various  animals.  We  figure,  fmni 
a  specimen  in  the  Museum  of  the  Peabody  Academy,  the 
Bird-tick,  Omithomyia  (PI.  13,  fig.  7),  which  lives  upon  the 
Great  Horned  Owl.  Its  body  is  much  flattened,  adapted  for 
its  life  under  the  feathers,  where  it  gorges  itself  with  the 
blood  of  its  host. 

In  the  wingless  Slieep-tick,  Melophagus  ovinuji {I'l.  13,  %- 
10,  with  the  puparium  on  the  loft),  the  body  is  (viugle««  and 
very  hairy,  and  the  proboscis  is  very  long.  The  yoang  are 
developed  within  the  body  of  the  parent,  until  they  attain  llw 
jKipa  stale,  wlien  she  depistts  the  puparium,  which  is  nearK 
half  as  large  oa  her  abdomen.  Other  genera  are  parasitic  on 
bats,  among  them  are-  the  singular  spider-like  Bat-tick,  J^j/c- 
teribia  (PI.  IS,  fig.  11),  which  have  small  bodies  and  enor- 
mous legs,  and  are  either  blind,  or  provided  with  four  simple 
eyes.  They  are  of  small  size,  being  only  a  line  or  two  in 
length.  Such  degraded  forma  of  Diptera  are  the  connecting 
links  between  the  true  six-footed  insects  and  the  order  of 
Arachnids  (spiders,  mites,  ticks,  etc.).  The  reader  should 
compare  the  Nycteribia  with  the  young  six-footed  moose-tick 
figui'ed  on  page  559  of  the  Naturalist.  Another  spider-like 
fly  is  the  Chionea  valga  (PI.  13,  fig.  12),  which  is  a  degraded 
Tipula,  the  latter  genus  standing  near  the  head  of  the  snb- 
oi'der  Diptera.  The  Chionea,  according  to  Harris,  Uvea  io 
its  early  stages  in  the  ground  like  many  other  gnats,  and  ia 
found  early  in  the  spring,  sometimes  crawling  over  the  snow. 
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We  have  also  figured  and  mentioned  previously  (page  197) 
the  Bee-louse,  Braulay  another  wingless  spider-like  fly. 

The  Flea  is  also  a  wingless  fly,  and  is  probably,  as  has 
been  suggested  by  an  eminent  entomologist,  as  Baron 
Osten  Sacken  informs  us,  a  degraded  genus  of  the  family 
to  which  Mycetobia  belongs.  Its  transfoimations  are  very 
unlike  those  of  the  fly-ticks,  and  agree  closely  with  the 
early  stages  of  Mycetophila,  one  of  the  Tipulid  family.  In 
its  adult  condition  the  flea  combines  the  characters  of  the 
Diptera,  with  certain  features  of  the  grasshoppers  and  cock- 
roaches (Orthoptera) ,  and  the  bugs  (Hemiptera).  The  body 
of  the  human  flea  (PL  13,  fig.  13,  greatly  magnified;  a,  an- 
tennas;  6,  maxillae,  and  their  palpi,  c;  e2,  mandibles;  the 
latter,  with  the  labium,  which  is  not  shown  in  the  figure, 
forming  the  acute  beak)  is  much  compressed,  and  there  are 
minute  wing-pads,  instead  o^  wings,  present  in  some  species. 

Dr.  G.  A.  Perkins,  of  Salem,  has  succeeded  in  rearing 
in  considerable  numbers  from  the  eggs,  the  laiTse  of  a  flea 
which  lives  upon  the  cat.  The  larvoB  (PI.  13,  fig.  9,  much 
enlarged ;  a,  antenna ;  6,  the  terminal  segments  of  the  ab- 
domen), when  hatched,  are  .05  of  an  inch  long.  The  body 
is  long,  cylindrical,  and  pure  white,  with  thirteen  segments 
exclusive  of  the  head,  and  provided  with  rather  long  hairs. 
It  is  very  active  in  its  movements,  and  lives  on  decaying 
animal  and  vegetable  matter,  remaining  on  unswept  floors 
of  out-houses,  or  in  the  straw  or  bed  of  the  animals  they  in- 
fest. In  a  few  days  after  leaving  the  e^^  the  larvae  mature, 
spin  a  rude  cocoon,  and  change  to  pupae,  and  the  perfect  in- 
sects appear  in  about  ten  days. 

A  practical  point  is  how  to  rid  dogs  of  fleas.  As  a  pre- 
ventive measure,  we  would  suggest  the  frequent  sweeping 
and  cleansing  of  the  floors  of  their  kennels,  and  renewing  the 
straw  or  chips  composing  their  beds, — chips  being  the  best 
material  for  them  to  sleep  upon.  Flea-afflicted  dogs  should 
bo  washed  every  few  days  in  strong  soapsuds,  or  weak 
tobacco  or  petroleum  water.     A  writer  in  "Science-Gossip" 
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recommends  the  "use  of  the  Persian  Insect  Destroyer,  om 
package  of  which  stifficos  for  a  good  sized  dog.  Thn  powda 
should  be  well  rubbed  in  all  over  the  skin,  or  the  dog,  if 
small,  can  be  put  into  a  bag  previously  dusted  witli  tlic  pow- 
der ;  in  either  case  the  dog  should  be  washed  soon  after." 
I  Ono  of  tlie  mo3t  serious  insect  torments  of  the  tropics  of 

Jl  America  is  the  Sarct^niflla  penetrans,  called  by  tltr  iiatirc* 

I  the  Jigger,  Chigoe,  Bicho,  Chique,  or  Pique  {PI.  13,  fig.  8,  tn- 

I  largod;  a,  gravid  female,  natural  size).     The  female, during 

^  tlie  dry  season,  bores  into  the  feet  of  the  nativefl,  the  ft[>erm- 

tion  re<iuiring  hut  a  quarter  of  an  hour,  usually  iieurlnting 
'  under  the  nails,  and  lives  there  until  her  body  becomes  di»- 
I  tended  with  eggs,  the  hind-body  swelling  out  to  the  size  of 

I  a  pea ;   her   presence    ofion    causes  distressing  aore*.     Tlw 

Chigoe  lays  about  sixty  eggs,  depositing  them  in  a  sort  of  bm 
I  on  each  side  of  the  external  opening  of  the  ovidiirt.     The 

i  young  develop  and  feed  upon  the  swollen  body  nf  ihc  |iaiVDt 
flea  until  they  mature,  when  they  leave  the  body  of  llieir 
host  nnd  escape  to  the  ground.  The  best  preventative  ta 
cleanliness  and  the  constant  wearing  of  shoes  or  slippMl 
when  in  the  house,  and  of  boots  when  out  of  doors. 

Note.— AU  the  flgarea  on  Plate  13,  except  B  a,  are  enlarged. 


A  TRIP  TO  THE  GREAT  RED  PIPESTONE  QUABRT. 

BY  C.  A.  WHTTE,  M.  D. 

The  Great  Bed  Pipestone  Quarry,  from  whence  the  In- 
dians occupying  a  large  portion  of  the  North  American  caa- 
tinent  have  from  time  immemorial  obtained  the  material  for 
their  pipes,  has  become  almost  as  famous  among  those  who 
speak  the  English  language  as  among  the  aborigines  tbem- 
Belves,  who,  to  some  extent  at  least,  regard  it  as  a  sacred 
phice.    This  is  largely  due  to  the  interest  which  has  beea 
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excited .  by  the  observations  of  Catlin  and  Schoolcraft  upon 
the  habits,  customs  and  legends  of  the  Indians,  but  more 
especially  to  the  unique  poetic  form  in  which  our  much- 
loved  Longfellow  has  rendered  some  of  them  in  his  '*Song 
of  Hiawatha."  Before  the  reader  goes  farther  let  him  take 
down  this  strange  song  and  read  the  ''Peace-pipe,"  after 
which  he  will  better  understand  the  references  which  follow. 
In  addition  to  this  I  will  give  the  substance  of  the  legends 
which  occur  in  various  forms  among  the  Indians  of  the 
North-west  concerning  this  famous  locality. 

"Many  ages  ago  the  Great  Spirit,  whose  tracks  in  the 
form  of  those  of  a  large  bird  are  yet  to  be  seen  upon  the 
rocks  descending  from  the  heavens,  stood  upon  the  clifi^  at 
the  Red  Pipestone,  A  stream  issued  from  beneath  his  feet, 
which,  falling  down  the  cliff,  passed  away  in  the  plain  below, 
while  near  him,  on  an  elevation,  was  the  Thunder's  nest  in 
which  a  small  bird  still  sits  upon  her  eggs,  the  hatching  of 
every  one  of  which  causes  a  clap  of  thunder.  He  broke  a 
piece  from  the  ledge,  and  formed  it  into  a  huge  pipe  and 
smoked  it,  the  smoke  rising  in  a  vast  cloud  so  high  that  it 
could  be  seen  throughout  the  earth,  and  became  the  signal 
to  all  the  tribes  of  men  to  assemble  at  the  spot  from,  whence 
it  issued,  and  listen  to  the  words  of  the  Great  Spirit.  They 
came  in  vast  numbers  and  filled  the  plain  below  him.  He 
blew  the  smoke  over  them  all,  and  told  them  that  the  stone 
was  human  flesh,  the  flesh  of  their  ancestors,  who  were  crea- 
ted upon  this  spot ;  that  the  pipe  he  had  made  from  it  was 
the  symbol  of  peace ;  that  although  they  should  be  at  war, 
they  must  ever  after  meet  upon  this  ground  in  peace  and  as 
friends,  for  it  belonged  to  them  all ;  they  must  make  their 
calumets  from  the  soft  stone,  and  smoke  them  in  their  coun- 
cils, and  whenever  they  wished  to  appease  him  or  obtain  his 
favor.  Having  said  this,  he  disappeared  in  the  cloud  which 
the  last  whiff  of  his  pipe  had  caused,  when  a  great  fire  rushed 
over  the  surface  and  melted  the  rocks,  and  at  the  same  time 
two  squaws  passed  through  the  fire  to  their  places  beneath 
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the  two  medioine  rocks,  where  they  rcmuiii  to  Uiis  duT  its 
guardian  spirits  of  the  place,  mid  must  be  propitiated  by  aoj 
one  'n'iBhing  to  obtoiu  the  Pipestone  before  it  can  he  taken 
away," 

While  tracing  up  to  their  original  lodges  in  Nortli-westent 
Iowa  and  the  adjacent  parts  of  Dtikola  and  MinnceoUi.  Ihe 
bouldera  of  red  quartzito  profusely  scattered  in  tho  drift  of 
Western  Iowa  and  Eastern  Kcbraska,  I  wits  led  to  vitiit  this 
famous  locality,  and  now  propose  to  give  a  brief  description 
of  its  real  character  and  surroundings.  But  while  correctiog 
the  fallacies  of  the  Indian  legends,  no  wish  is  entertained  of 
diminishing  popular  interest  in  them,  nor  in  th«  beautiful 
rendering  of  them  by  the  poet;  yet  every  natumlint,  how- 
ever attractive  legendary  lore  or  poetic  forms  of  cxprefisioa 
may  bo  to  him,  really  desires  to  know  the  cxitet  truth,  even 
if  it  diminishes  the  plcusuro  he  feels  in  the  enchanting  qbt- 
ratious  of  story  or  song. 

Leaving  Sioux  City  and  going  northward  along  the  east 
side  of  the  Big  Sioux  River,  we  soon  pass  the  nortbeni 
limit  of  the  bluff  formation,  with  the  strange  beauty  of  its 
smoothly  rounded  hills,  described  in  a  former  numlior  of  Ihu 
Naturaust,  and  enter  upon  the  broad  prairie  which  con- 
tinues without  interruption  far  to  the  eastward,  still  farther 
to  the  northward  into  Minnesota,  and  farther  still  to  the 
westward  towards  the  Kocky  Mountains.  Kocks  of  Cr&- 
taceous  age  are  occasionally  exposed  in  the  bluffs  of  the 
river  for  a  dozen  miles  above  its  mouth,  but  being  friable, 
they  are  soon  lost  from  sight  beneath  their  own  debris  and 
the  heavy  drift-mantle  that  everywhere  covers  the  earth; 
and  the  only  rocks  we  see  in  many  miles  of  travel  are  occa- 
sional boulders  of  granite  and  red  quartzite  embedded  in  the 
deep,  rich  soil.  Streams  of  considerable  size  traverse  some 
portions  of  this  wide  region,  but  they  are  hardly  able  to 
arrest  the  fierce  tires  of  the  prairie  which  annually  prevail, 
for  they  rush  up  to  their  veiy  margins,  and  sometimes  even 
leap  the  watery  space  aud  carry  on  their  work  of  destmction 
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beyond.  A  few  clumps  of  willows  upon  their  margins,  and 
a  few  groves  upon  the  islands  or  in  the  bends  of  the  streams, 
only  escape  destruction,  and  are  the  only  objects  remaining 
to  give  diversity  to  the  landscape,  except  the  bald  bluffs  bor- 
dering the  larger  streams. 

A  journey  of  eighty  miles  over  such  a  country  as  this 
brings  us  to  the  north-western  corner  of  the  State  of  Iowa, 
where  we  first  find  ledges  of  the  red  quartzite  in  place, 
which  we  have  traced  as  scattered  boulders,  step  by  step 
from  the  Missouri  state  line,  more  than  two  hundred  miles 
away  to  the  southward. 

Following  up  the  Big  Sioux  from  this  point,  we  find  the 
quartzite  exposed  at  frequent  intervals  along  the  valley,  and 
reaching  Sioux.  Falls,  twenty  miles  by  way  of  the  crooked 
river,  but  only  ten  miles  in  a  direct  line  north-westward  from 
the  State  corner,  we  find  a  magnificent  exposure  of  the  same 
rock  extending  across  the  river,  and  causing  a  series  of  falls 
of  sixty  feet  in  aggregate  height,  within  the  distance  of  half 
a  mile,  which  for  romantic  beauty  are  seldom  surpassed. 

This  quartzite  is  of  a  nearly  uniform  brick-red  color,  in- 
tensely hard,  quite  regularly  bedded,  the  bedding  surfaces 
sometimes  showing  ripple  markings  as  distinct  as  any  to  be 
seen  upon  the  sea-shore  of  the  present  day,  and  which  were 
made  in  the  same  manner  untold  ages  ago,  when  this  hard 
rock  was  a  mass  of  incoherent  sand,  the  grains  of  which  are 
even  now  distinctly  visible.  In  a  few  localities  it  presents 
the  characters  of  conglomerate,  the  pebbles  being  as  clearly 
silicious  as  the  grains  of  sand.  At  Sioux  Falls,  Fort  Dakota 
is  located.  Those  who  have  never  enjoyed  the  hospitality 
of  our  distant  military  posts,  cannot  appreciate  the  full 
meaning  of  that  word  as  we  did,  in  the  welcome  extended 
to  our  tired  party,  by  Col.  Wm.  A.  Olmstead,  the  Comman- 
dant, and  Dr.  J.  Frazer  Boughter,  the  Surgeon. 

After  divers  and  sundry  ablutions,  rendered  all  the  more 
necessary  by  many  days  of  toil  and  travel  upon  the  open 
prairie  beneath  a  July  sun,  we  prepare  ourselves  for  a  day'« 
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rest  under  the  protection  of  our  newly  found  friends  and  cor 
country's  flag.  At  Sioux  Falls,  near  the  top  of  the  exposure, 
a  layer  of  Pipestone  occurs  intercalated  with  tho  quartzite, 
which  leads  us  to  believe  that  the  rock  at  the  famous  Quanry 
is  the  same,  and  we  decide  to  visit  it.  After  discuasiDg  the 
probabilities  of  there  being  roving  parties  of  hostile  Sioux  b 
the  vicinity,  and  the  necessity  for  the  presence  of  the  good 
(}octor  in  his  hospital  for  a  couple  of  days,  it  is  finally  agreed 
that  he  shall  accompany  us  under  the  escort  of  an  Indian 
guide  given  us  by  the  Commandant.  Our  guide,  we  are 
assured,  is  "^a  pretty  good  Indian,"  notwithstanding  the  fact 
that  he  was  one  of  Little  Crow's  band  who  were  engaged 
in  the  massacres  of  New  Ulm  and  Jackson,  Minnesota — the 
recital  of  which,  by  the  survivors,  has  made  our  hearts  sick 
as  we  have  listened  to  them,  upon  the  scenes  of  the  butcher- 
ies where  the  marks  of  their  violence  still  remain — for  is  it 
not  six  years  since  all  that  happened  ?  and  did  not  the  mis- 
sionaries labor  faithfully  with  him  during  the  two  years  of 
his  imprisonment  at  Davenport  for  his  crimes  ? 

The  moruinfj  rose  clear  and  beautiful  after  a  refreshincr 
rail!  of  the  previous  night,  and  off  we  go,  ''six  precious 
souls,"  including  the  reformed  baby-killer,  who  rides  hefon^ 
us  on  his  pony  with  that  posture  and  carriage  peculiar  to  the 
Indian,  his  logs  dangling  upon  each  side  as  if  every  bone  in 
them  had  been  broken  and  had  united  by  cartilaginous 
union,  while  wc,  the  other  five,  seated  in  our  camp  wagou. 
follow  upon  the  dim  road  or  the  tepe  trail  over  the  broinl 
prairie,  striving  to  keep  in  sight  of  om*  guide,  who  is  sonu-- 
tinies  several  niiWs  ahead  of  us.  Our  course  is  about  north 
north-east  from  the  fort,  and  when  we  lose  sight  of  the  nar- 
row, interrupted  belt  of  trees  which  skirts  the  Big  Sioux, 
not  another  tree  greets  our  vision  in  the  whole  journey  ut* 
forty  miles,  save  a  single  elm  ])y  the  side  of  a  small  creek, 
where  we  halt  to  take  our  mid-da v  meal.  Here  our  jruide 
tells  us  we  must  gather  a  binidle  of  faggots  from  the  willows 
of  the  brook,  which  last  year's  tires  had  killed  but  not  con- 
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Bumed,  or  we  shall  have  no  camp-fire  at  the  Pipestone,  where 
we  must  pass  the  night. 

On  we  go,  after  a  hasty  meal,  for  twenty  miles  of  our 
journey  is  yet  to  be  made,  and  we  lose  sight  of  the  only  tree 
we  shall  see  until  we  return  to  the  fort.  There  is  nothing 
around  us  or  beneath  us  but  the  gently  undulating  prairie 
with  its  dense  growth  of  gi*ass  and  flowers,  and  nothing 
above  us  but  the  open  sky.  Twice  or  thrice  we  detect  small 
exposures  of  the  red  quartzite  in  the  depressions  occupied 
by  the  small  prairie  streams,  with  their  surfaces  scored  by 
the  boulder-jaden  glaciers  which  moved  over  them  long  ago. 
Now  and  then  a  solitary  boulder,  fellows  of  those  that  scored 
the  surfaces  of  the  rocks  in  place,  peers  up  out  of  the  rich 
loamy  soil.  Now  and  then  the  whitening  skull  of  a  bufialo, 
or  the  huge  cast-ofi*  antlers  of  an  elk,  partially  hidden  by 
the  rank  grass,  arrests  our  attention,  but  these  are  familiar 
things,  and  we  pass  the  time  in  conversation  upon  various 
topics  until  late  in  the  afternoon,  when  our  guide  halts  upon 
an  eminence  before  us.  Upon  coming  up,  he  merely  says 
^Pipestone"  as  he  points  forward,  and  there,  three  miles 
away  in  the  distance,  is  the  famous  spot. 

We  had  not  expected  to  see  conspicuous  features  of  the 
landscape  anywhere  in  such  a  region  as  this,  and  yet  we 
were  somewhat  disappointed  to  find  that  the  narrow  ledge 
of  rocks  in  the  broad  shallow  valley  of  a  little  prairie  creek, 
lying  entirely  below  the  general  prairie  level,  constitutes  all 
there  is  of  the  Great  Pipestone  Quarry.  As  far  as  the  eye 
can  reach  in  every  direction,  no  "mountain  of  the  prairie," 
no  grove,  no  tree,  no  habitation,  no  living  thing  except  a 
few  birds,  is  in  sight.  From  our  maps  and  Government 
surveys,  we  know  the  spot  is  within  the  State  of  Minnesota, 
about  thirty  miles  in  a  direct  line  from  its  south-western 
comer,  and  three  or  four  miles  from  its  western  boundary. 
Approaching  it,  the  exposure  of  rocks  appears  much  greater 
than  it  did  in  the  distance,  when  it  looked  like  a  mere  line 
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of  broken  rocks  m  the  oiwn  pniirie,  for  our  view  tbi 
ill  tlio  whole  region  fur  uiiuiy  oiilea  around  it. 

Tho  unnexed  diitgrttiu.  attbougb  Uniwu  iiivrcly  from  i 
ory  nnd  without  liuoar  uieasuretnentij,  will  liervH  in  \ 
degree  to  give  nii  ideii  of  the  relutivc  iiositlons  of  ihr  princi- 
pal featui-es  of  the  locality.  D  E  is  inlcndt-d  to  rppn-M-m 
the  priucipul  expoauro  of  roeks.  which  is  hImjuI  r  mill*  iii 
length  from   north  lo  oonth,  in  both  of  wliU-h  din-<-litiiii>  it 


Great  I"liiL-slo[iL'  t^uaiTj 
i  gradufilly  lost  from  view  beneath  the  Burfnec-  of  tiw 
prairie.  It  faces  the  west,  and  reaches  its  grejitest  i»prpi'i»- 
dieular  height,  about  twenty  feet,  at  A,  where  "Uitchc  JIjid- 
ito,  the  mighty,"  is  supposed  to  have  stood  when  he  took  his 
wonderful  smoke,  and  where  the  brook  falls  over  it  into  the 
plain  lieluw.  All  tho  rock  wo  see  is  the  red  ijuartzito  (umI  a 
few  griuiito  boulders  whose  origin.it  home  is  still  &rilivr 
north,  and  wo  look  some  time  in  vain  for  the  Plpc^totie,  for 
our  guide  volunteers  no  intbrmntion,  and  wo  have  forpultvn 
in  our  eagerness  to  ask  him.  But  onr  cook  calls  lo  sap- 
per, and  all  of  us  satisfy  our  hunger,  a  different  Ihiiig  ((j* 
the  way  for  MazadtigUnat  alias  John  Baker,  whose  npprtito 
seems  as  insatiate  as  that  of  a  grt<;t-mill.  Huvitig  finiil 
this   delightful  task,  he  becomes  more  coiamatucatiTiVjl 
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goes  to  show  us  the  Pipestone,  which  deposit  of  aboriginal 
treasure  we  find  in  the  plain  an  eighth  of  a  mile  west  of  the 
principal  exposure  of  the  rock,  occupying  a  shallow  ditch 
(B)  a  quarter  of  a  mile  long,  and  running  parallel  with  it. 
The  Pipestone  is  in  somewhat  thin  and  usually  shaly  layers, 
and  only  from  eight  to  twelve  inches  in  aggregate  thickness, 
and  is  the  lowest  layer  found  here.  The  red  quartzite  rests 
immediately  upon  it,  and  is  four  or  five  feet  thick  at  the 
ditch,  and  must  be  i*emoved  to  get  the  Pipestone.  This  has 
been  accomplished  with  great  labor  by  tfie  Indians,  for  they 
do  not  even  now  use  suitable  implements  to  remove  it.  The 
ditch  occupies  about  the  middle  of  the  space  referred  to  as 
the  plain,  and  from  it  the  gmund  rises  gently  both  eastward 
and  westwaixl.  To  the  westward  the  rise  to  the  general 
prairie  level  is  uninterrupted,  and  no  more  rock  is  seen  in 
that  direction.  To  the  eastward  the  gentle  rise  is  inter- 
rupted by  the  abrupt  face  of  the  quartzite  ledges,  between 
which  and  the  ditch  frequent  exposures  of  the  same  rock  are 
seen  upon  the  nearly  level  surface.  The  actual  heiglit  from 
the  Pipestone  in  the  bottom  of  the  ditch,  which  is  about  the^ 
lowest  point  in  the  vicinity,  to  the  top  of  the  ledges  at  A, 
which  point  is  just  below  the  general  level  of  the  prairie,  is 
only  forty  feet,  but  the  dip  of  all  the  rocks  to  the  eastward 
is  such  as  to  show  an  actual  thickness  of  strata  amounting  to 
one  hundred  and  fifty  feet.  This  dip  causes  the  top  ledges 
to  disappear  rapidly  to  the  eastward  beneath  the  marshy 
surface,  and  they  are  seen  no  more  in  that  direction.  The 
"Medicine  Rocks,"  (C)  towards  the  southern  end  of  the 
plain,  rest  directly  upon  the  glacier-smoothed  surface  of  the 
quaitzite.  We  see  the  distinct  striae  beneath  and  around 
them,  and  feci  almost  as  if  wo  had  caught  them  in  the  very 
act  of  making  their  tracks,  for  they  are  granite  strangers 
from  the  northward,  and  we  have  visited  the  place  where 
they  were  born,  and  know  them  and  their  generation.  The 
two  largest  of  these  boulders  are  some  twelve  or  fifteen  feet 
in  diameter,  and  are  the  ones  believed  by  the  Indians  to 
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cover  the  two  squaws  mentioned  in  the  legend.  Along  the 
low  and  less  abrupt  portions  of  the  ridge  of  rock,  the  sur- 
face has  a  glazed  and  sometimes  even  a  polished  appeanmcef 
which  the  legend  refers  to  the  effects  of  the  fire  throogli 
which  the  squaws  passed  beneath  the  Medicine  Rocks,  but 
being  a  geologist  and  not  an  Indian,  I  would  suggest  that  it 
was  produced  by  grains  of  sand  carried  by  the  almost  con- 
stant winds,  and  taken  up  from  the  soil,  which,  although 
fertile,  contains  a  perceptible  quantity. 

Many  square  yards  of  the  glacier-smoothed  surface  at 
the  Medicine  Rocks  are  covered  thickly  with  Indian  hiero- 
glyphics, made  by -pecking  the  hard  surface  with  sharp- 
pointed  stones.  These  ai*e  of  various  grotesque  forms, 
intended  to  represent  persons,  animals  of  the  region,  tur- 
tles, and  very  many  also  in  the  form  of  (he  tracks  of  a  targe 
bird.  It  is  getting  dai*k,  and  we  defer  collecting  specimens 
of  Pipestone  until  morning,  and  repair  to  camp  and  to  bed. 
But  memories  and  passing  incidents  crowd  so  thickly  upon 
us  that  we  cannot  sleep.  A  summer  storm  is  sweeping 
along  to  the  northward  of  us.  We  see  its  dim  flashes  and 
hear  its  mutterings  in  the  direction  of  the  "Thunder's  nest." 
That  thunder  was  surely  not  hatched  there,  but  before  dark- 
ness overtook  us  at  the  "nest" — which  by  the  way  is  a 
scarcely  perceptible  rise  of  surface  —  we  had  found  upon  the 
bare  rock  two  or  three  pairs  of  the  eggs  of  that  "small  hinP 
mentioned  in  the  legend.  It  is  the  Xiglit-hawk  (Chortleil^j* 
Ilenryi?).  We  smiled  at  the  strange  conceit  that  the  hatch- 
ing of  the  eggs  causes  thunder,  but  we  were,  nevertheles-, 
startled  at  the  unearthly  rumbling  cry  of  the  parent  bird,  a- 
it  swooped  down  over  our  heads  while  we  were  carrying  its 
treasures  away. 

The  raornin":  comes  and  we  ramble  alonor  the  creek  to  re- 
plenish  our  wasting  bundle  of  faggots.  A  few  stunted  Com- 
mon Willows  (Scdix  hngifolia?)  grow  along  the  banks,  but 
no  "Red  Willow"  (Cornus  stolen i/era) ,  the  bark  of  which, 
under  the  name  of  Kinnikinnick,  is  smoked  by  the  Indians 
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in  the  place  of  tobacco,  grows  here.  The  Reed-grass 
(Phragmites  communis)  grows  in  all  wet  places  here,  as 
well  as  throughout  the  north-west,  but  it  is  seldom  if  ever 
used  by  the  Indians  for  their  pipesteins.  They  commonly  use 
a  strong  piece  of  young  ash  wood,  from  which  they  punch 
the  pith  to  make  the  bore. 

The  form  and  size  of  the  pipes  made  by  the  Indians  re- 
quires so  large  a  piece  of  stone,  that  we  have  no  difficulty 
in  obtaining  all  the  specimens  we  desire  from  the  rejected 
pieces  strewn  upon  the  ground.  Our  specimens  packed  in 
the  wagon,  and  our  camp  broken  up,  we  start  on  our  return 
to  the  fort  by  the  tepe  trail  shown  in  the  diagram.  Maza- 
chistina  mounts  at  the  same  time,  but  starts  off  towards  the 
Medicine  Rocks,  around  which  he  makes  a  rapid  turn  and 
overtakes  us  upon  the  road.  He  is  utterly  silent  when  we 
ask  him  why  he  went  there,  but  we  should  doubtless  be 
thankful  that  we  got  away  with  our  Pipestone  in  safety 
from  the  wrath  of  the  guardian  spirits  of  the  Medicine 
rocks. 

But  some  one  asks,  *'  What  is  this  Pipestone,  and  what  is 
its  composition?"  It  is  chemically  a  clay  (silicate  of  alumina) 
colored  brick-red  with  per-oxide  of  iron.  It  is  too  heavy 
for  pipes  for  white  men,  and  is  valued  by  them  almost  en- 
tirely for  its  legendary  interest.  It  is  heavier,  harder,  and 
in  every  respect  inferior  to  meerschaum, — silicate  of  mag- 
nesia,— yet  the  purer  specimens  may  be  worked  without 
much  difficulty  with  a  common  saw,  file,  or  knife,  and  readily 
takes  and  retains  a  considerable  polish.  Geologically  it  is 
metamorphic  clay,  as  the  quai*tzite  is  metamorphic  sand- 
stone. It  was  originally  a  layer  of  clay  intercalated  between 
layers  of  sandstone,  and  the  same  metamorphic  action  that 
changed  the  latter  to  a  quartzite,  also  converted  the  clay  into 
Pipestone. 
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Comparative  Anatomy  and  Medical  ZoOlooy.* — As  Its  title  pmr- 
ports,  so  do  we  find  its  contents.  The  ** Outlines"  are  carefkilty  drmwo 
and  well  filled  oat,  and  the  student  of  comparative  anatomy  wUI  find  It 
a  hand-book  that  will  be  convenient  at  ttil  times.  It  is  gxtX\fy\ng  to 
find  so  rational  a  view  of  classification  as  the  author  here  presents. 
He  seems  to  appreciate  lUlly  the  Various  subdivisions  among  antmalt, 
though  we  disagree  with  him  in  his  adopting  Leuckart*s  class  Oelenterain, 
It  seems  to  as  that  Agassiz  has  never  made  a  clearer  point  than  In  biff 
demonstrations  of  the  class  jralne  of  Polyps  and  Acalephs,  and  be  (Agas- 
siz) excuses  the  readiness  with  which  Germai  naturalists  acqoiescc  la 
Leuckart's  bringing  together  these  two  classes  under  the  above  Uue, 
from  the  fact  that  their  opportunities  for  studying  the  various  mem- 
bers of  the  two  classes  are  limited.  Perhaps  the  same  apology  mfght  be 
made  for  Dr.  Allen !  Under  such  headings  as  Skeleton,  ArticnladOB, 
Teeth,  Digestive  System,  etc.,  he  passes  in  each  case  firom  the  lowest  to 
the  highest  animals,  mentioning  briefly  the  characters  under  discussion 
possessed  by  both.  Thus,  for  example,  under  Kidneys,  we  have :  **  Mpi* 
apodCy — Kidney  composed  of  long  convoluted  tubes,"  etc.  **Aracknida^ 
several  coBca  empty  into  intestinal  canal,"  etc. 

In  a  work  of  this  character  requiring  the  collation  of  so  many  f^ts.  It 
would  not  be  surprising  to  find  a  few  mistakes  or  oversights,  and  we 
point  out  for  correction  those  that  have  already  attracted  our  attention. 
He  says  that  in  Polyzoa  no  nervous  system  has  with  certaintj-  been  de- 
tected. A  nervous  gan«^lion  has  been  reco«rnized  by  Fritz  Miiller  ani(m§ 
the  marine  forms,  and  by  Allman,  Dr.  Xitche,  Mr.  Hyatt,  and  oihrr*. 
amon^  the  fresh- water  species.  Two  branches  from  this  tranirlion  have 
been  flj^ured.  It  is  stated  tliat  no  oriran  amonja:  the  Invertebrata  has 
been  delinitely  assiijned  to  the  functions  of  smelling.  Moquin  Tandon 
has  quite  conclusively  shown,  we  think,  that  in  the  minute  nerve  termiui, 
at  the  extremity  of  the  upper  tentacles  of  land  inoperculate  pulmonat^.^ 
is  seated  the  sense  of  smell.  It  is  stated  also  (evidently  a  slip  of  the  pen 
that  fresh-water  snails  carry  their  eyes  at  the  tip  of  the  tentacles,  wlun  a?» 
it  is  just  the  reverse,  and  that  marine  species  carry  their  eyes  at  the  outer 
base  of  the  tentacles;  this  is  true  with  several  important  exceptions.  The 
statement  is  made  that  the  eyes  of  Natica  and  Bulla  arc  conspicu(Ki2i. 
while  they  are  quite  inconspicuous  or  wanting.  It  is  stated  that  am«»n:r 
the  lowest  animals  the  eye  and  ear  resemble  each  other  so  closely  that  it 
is  difHcult  to  distinguish  them  apart,  but  that  the  presence  of  the  vibrat- 
ing otolites  will  afford  a  distinction.  Would  not  another  reason  be  foucd 
in  the  external  position  of  one,  and  the  internal  position  of  the  other? 
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At  the  end  of  the  book  there  is  a  table  of  classification,  indading  three 
hundred  and  eip^ht  genera  mentioned  in  the  pages.  This  nnmber  does  not 
include  several  names  inadvertently  tabulated  with  them,  which  apply 
only  to  the  larval  condition  of  animals.  We  say  inadvertently,  since  the 
matter  is  correctly  given  in  the  preceding  pages.  We  again  cordially 
commend  this  book  as  one  possessing  a  vast  amount  of  matter,  concisely 
stated,  and  clearly  arranged,  and  when  one  considers  the  unusually  large 
space  allotted  to  the  invertebrate  animals,  remarkably  f^ee  flrom  errors. 

Entomologist's  Annual  for  1868. — It  Is  proposed,  should  suflScient 
encouragement  be  given,  to  publish  a  Year  Book  of  Progress  In  American 
Entomology,  to  be  edited  by  Dr.  A.  8.  Packard,  Jr.  Dr.  J.  L.  Le  Conte  will 
contribute  a  chapter  on  the  Coleoptera ;  Mr.  8.  H.  8cudder  chapters  on 
the  Butterflies  and  Orthoptera;  Baron  R.  Osten  Sacken  a  chapter  on  the 
Diptera;  Mr.  P.  R.  Uhler  a  chapter  on  the  Hemipteraand  Neuroptera;  and 
the  Editor  expects  to  receive  aid  fh>m  other  entomologists.  It  is  hoped 
it  will  prove  a  useftil  hand-book  to  every  one  interested  in  the  study  of  in- 
sects. It  will  be  published  in  12mo  size  in  the  spring  of  1869.  An  edition 
of  five  hundred  will  be  printed,  provided  three  hundred  names  can  be 
secured.  Will  all  entomologists  desirous  of  aiding  in  the  publication  of 
such  an  annual,  send  in  their  subscriptions  in  advance,  that  the  means  of 
publishing  such  a  useful  book  be  afforded  at  the  outset?  Subscriptions, 
seventy-five  cents  a  copy,  received  by  W.  8.  West,  Peabody  Academy  of 
Science,  Salem,  Mass. 

Will  our  scientific  and  secular  exchanges  please  copy  this  prospectus, 
and  urge  their  readers  to  encourage  the  undertaking? 

Voyage  through  the  Grand  Canon  of  Colorado. — An  extract 
fh)m  the  Transactions  of  the  St.  Louis  Academy  of  Natural  Science,  Vol. 
II,  pp.  449-458,  contains  a  report  by  C.  C.  Parry,  Assistant  Geologist  to 
J.  Di  Parry,  President  of  the  Eastern  Division  of  the  Union  Pacific  Rail- 
road, giving  a  detailed  account  of  the  extraordinary  voyage  of  James 
White  of  Callville,  through  the  Grand  Cafion.  It  seems  that  a  party  of 
three,  of  which  he  was  one,  was  attacked  by  Indians  on  the  banks  of 
Grand  River.  Two  of  them  escaped,  built  a  raft  and  embarked  upon  it, 
preferring  to  risk  the  chance  of  reaching  the  settlements  by  way  of  the 
river,  than  the  certain  destruction  of  a  retreat  by  land.  About  thirty 
miles  beyond  they  passed  the  month  of  Green  River,  and  were  in  the 
Colorado  proper.  Henceforth  their  way  lay  through  the  sullen  and 
hitherto  untraversed  depths  of  the  Grand  Cafion,  whose  precipices  gradu- 
ally rise  above  the  narrowing  stream  a  little  below  the  Junction.  The 
mouth  of  the  San  Juan  was  passed,  some  forty  miles  farther  on,  without 
accident,  but  on  the  fourth  day  out  they  encountered  the  first  rapids. 
These  swept  off  Henry  Strole,  and  all  the  provisions,  leaving  White  to 
pursue  the  voyage  alone.  One  hundred  and  eighty  miles  farther  on  he 
passed  the  mouth  of  the  Colorado  Chiquito,  after  having  passed  through 
a  series  of  ^^fearftil"  rapids,  fh>m  which  his  escape  upon  a  raft  threaten- 
ing every  moment  to  come  to  pieces,  was  hardly  less  than  miraculous. 
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From  thl8  pUce  to  CailTllle,  Mr.  Parr;  tsllntatrs  tbt'  dlnUiKw  M  th 
biinilKd  miles.  The  time  occupied  la  llie  ioarnvj  nta  ftitirU«a  d^i, 
"(luring  HCTen  ornhlcU  Mr.  Wliitfi  wui  wilbout  food  of  utj  aatrripaam." 
The  geographical  discoveries  consist  Id  (he  approilmoto  ettimaUtt  of  tk» 
length  of  the  river,  made  u{K>n  the  sappoaod  n,w  of  tbo  now  of  tb«  ca^ 
rent.  These,  as  have  been  given,  make  the  InacceBslble  parts  of  Um  CW^ 
rado  proper,  about  five  hundred  niUea  long,  follonlng  the  wlndlne  of  Ito 
bed,  which  Is  "very  crooked."  The  location  of  the  moothKof  thcSMtJuh 
Colorado  ChlqutUi,  luid  bis  general  dcBcriptloo  of  the  cbaroclffr  of  the 
Bides  of  the  CaQoD  arc  also  valaabte.  These  arc  dencrtlx-d  na  "OariBC* 
ODtwards.  and  composed  tbroughont  the  grcutcr  put  of  ilictr  estcut  of 
light-colored  rocks,  probably  the  "Crelaceoos  and  toner  otrailllcd  rocki* 
of  Newberry.  The  "average  elevation*'  is  placed  at  8,000  feet,  vlilch  to 
below  that  sopposed  by  Ives  nnd  Newberry  to  be  the  svvrafce  deptk  of 
the  cba«m.  If  tills  Is  so,  the  bed  of  the  stream  must  rUc  nipUU;  abof* 
the  point  at  which  It  was  approached  by  the  Ives  expedition,  for  at  iJmI 
place  the;  made  it  out  with  the  aid  of  their  tnstmmetita  to  bo  BjOW  A«b 
It  is  not  generally  known  that  Dr.  Newberry  has  been  upon  a  accond  e» 
pedition  to  this  remarkable  reglim,  and  that  the  results,  thottgfa  wilim  | 
out  before  the  war,  still  lay  nnpubllshed  at  WashiogMn.  When  tbe  n-  ; 
port  of  tMs  expedition  la  published  we  may  hope  for  more  aocnratc  l&lbr- 
mation. 

CasMtCAi.  News.  —  The  American  pnbllshers  of  the  Chemical  Ht^t 
propose  to  add  to  the  English  edition  a  Sapplement,  containing  NotlcM 
of  the  current  Progrcas  of  Chemistry  and  the  Phynlcal  Sclencea  In  Amer- 
ica, Notices  of  New  Books,  Review  of  the  Markets,  Movcmt-ntfl  in  Trade. 
etc.  The  new  feature  was  Inaugurated  In  the  December  issue,  and  ii  un- 
der the  editorial  charge  of  ProfeMor  Cbarlea  A.  Seeley. 

Inbkct  ExTDiouiBHKB. — Mingled  with  considerable  irrelevant  matter, 
tills  little  pamphlet  contains  some  neefQl  hints  on  the  m«anf  of  extoark 
Dating  Insects,  which  will  be  well  worth  Ita  price  (12  eta.)  to  agrlciiln- 
tltta.    Address  J.  Treat,  Tlneland,  H.  J. 


NATURAL  HISTORY  MISCELLANY. 

BOTANY. 

White  Tarietibs  ot  Flowbrs.— In  the  Natdkalut  tbt  Jane  Mr. 
Broadhead  mentions  having  seen  LobtUa  tjfphtHtfea  and  Vemonia  Xowte- 
racttuit  with  white  flowers.  Of  the  same  species  of  Lo^tlUt  I  saw  eev< 
erftl  white  flowered  specimens  last  September,  near  Rock  Lak«,  In  Jeftr- 
son  Connty,  Wisconsin.  I  have  also  observed  the  whlt«  flowered  rarletr 
of  Ventonia  Jfoveboraeetuit  in  Pratt  County,  llUnols,  during  the  past  sea- 
son.   I  can  add  to  the  list  of  floral  albinos,  already  bronght  to  notice  li 
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the  Naturalist,  the  following,  which  I  believe  have  not  been  mentioned 
by  any  writer,  viz. :  Vtola  cucullata^  Viola  sagitUUa,  Phlox  piloM,  and 
Otrardia  atpera.  All  tl^ese  have  fallen  under  my  observation  in  Soathem 
Wisconsin  during  the  past  eight  years.  I  observe  also  that  in  all  of  these 
plants  the  foliage  is  paler  in  the  white  flowered  specimens.  For  example : 
Gerardia  aspera  has,  in  Wisconsin,  almost  always  a  purple  stem  and  pur- 
plish foliage,  but  in  the  albino  specimens,  of  which  I  have  seen  at  least 
half  a  dozen,  the  stem  and  leaves  were  a  very  light  green. 

In  the  November  number  Mr.  Meehan  mentions  a  Saziftraga  as  growing 
wild  with  double  flowers,  and  enquires,  '*  Has  any  other  double  flower 
been  found?"  I  reply  that  some  six  years  since  a  rue  anemone  (Anemone 
Thalictroides)  grew  in  a  wood  pasture  near  Albion,  Wisconsin,  with 
flowers  perfectly  double.  After  being  transplanted  to  my  mother's  flower 
garden,  it  never  flowered  again,  and  flnally  disappeared.  I  also  took  a 
specimen  of  Helianthus  giganteuSf  in  October  of  the  last  year,  fh>m  its 
native  prairie  soil,  in  Pratt  County,  Illinois,  with  all  the  flowers  ligulate 
in  the  manner  of  the  so-called  double  flowers  of  the  florists  of  this  natural 
order. — Edward  L.  Grbsnb,  Decatur,  III. 

More  Whitb  Varibties. — ^The  past  season  appears  to  have  been  unusu- 
ally prolific  in  white  flowers.  In  north-eastern  Minnesota  (shore  of  Lake 
Superior)  I  discovered  a  marked  white  variety  of  Lobelia  Kalmii  L,  The 
plant  was  devoid  of  the  purple  tinge  which  generally  pervades  it  more  or 
less,  and  the  corolla  was  pure  white  with  a  few  pale  yellow  markings.  It 
grew  in  abundance  on  damp  rocks,  in  close  proximity  to  the  common 
form.  I  had  observed  previously  the  Erigeron  FhUadelphicum  L.,  with 
white  rays,  which  are  usually  of  purple  or  flesh  color.  A  Ariend  informs 
me  he  has  found  this  year,  with  white  flowers,  Spirea  tomentoM  L.,  Cir^ 
iium  arcense  Scop.,  Trifolium  pratense  L.,  StoHce  limonium  L.,  and  Oen* 
tiana  saponaria  var.  linearis  Or.  We  have  had  reported  also  Cypripedium 
arietinum  R.  Brown,  and  Lobelia  syphilitica  L.  It  would  be  most  inter- 
esting to  know  if  there  is  any  influence  of  the  season  to  produce  this 
apparent  abundance  of  white  varieties,  whether  those  variations  are  per- 
manent, etc.  I  wish  to  call  the  attention  of  your  readers  to  the  subject, 
so  that  if  any  corroborative  facts  have  fallen  under  their  observation, 
they  may  kindly  inform  us.  This  may  Aimish  conclusive  testimony  that 
certain  seasons  are  remarkable  in  this  way,  and  that  that  of  1868  was  one 
of  them. 

From  the  Lobelia  cardinalis  L.,  and  L.  syphilitica  L.,  having  been  not 
nnflrequently  found  with  white  flowers,  and  a  white  variety  of  the  L,  KaU 
mii  L.  being  now  added  to  the  group,  it  would  appear  that  the  genus  is 
inclined  to  produce  white  varieties.  Some  plants  have  ondoubtedly  a 
peculiar  inclination  to  this.  I  would  add  that,  several  years  ago,  I  saw 
a  single  instance  of  Campanula  rotundifolia  L.  with  a  white  bell.  The  ten- 
dency of  species  all  through  creation  to  produce  varieties  is  a  subject  of 
such  deep  interest,  that  anything  which  casts  light  on  it  Is  of  special 
value.— HsNRY  Oillman,  Detroit,  Michigan. 

AMER.  naturalist,  VOL.  n.  88 
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BiDENS  FRONDOSA. — The  common  Beggar-ticks  are  classifled  bj  tbc 
standard  botanical  authors  as  rayleasy  but  Asa  Gray  (Manual.  2d.  Ed.,  pace 
222)  says,  Dr.  Sartwcll  has  found  it  in  western  New  York  with  one  or  two 
small  rays.  I  have  observed  rays  on  this  plant  for  several  years.  For  tbc 
last  two  summers  I  have  observed  it  more  closely,  and  never  foood  one 
plant  without  rays.  The  ftUl  number  of  rays  are  not  always  seen,  bot 
frequently  the  ftill  number  of  eight  rays  are  present.  The  ray  U  small 
and  very  caducous.  To  be  seen,  the  head  must  be  watched  every  day  as  It 
is  opening,  for  the  beautiftil  little  ray  only  remains  a  day  or  two  after  its 
appearance.  This  plant  is  very  abundant  here.  I  have  observed  rays  oa 
thousands  of  specimens,  and  now  at  the  close  of  this  season  am  entirely 
convinced  that  it  does  not  exist  in  this  region  without  rays.  It  grows 
very  luxuriantly  here,  often  seven  or  eight  feet  high ;  but  whether  one  or 
eight  feet  high,  it  makes  no  difference.  The  rays  can  always  be  found  by 
close  watching. 

From  the  continual  presence  of  the  ray  in  this  region,  I  am  inclined  to 
believe  that  there  is  something  different  in  its  development  here,  com- 
pared with  the  B,  frondosa  L.  at  the  East,  for  if  the  rays  were  present  lo 
firequently  at  the  East,  the  several  masters  of  this  science  there  conld  not 
have  failed  to  observe  it.  And  therefore  as  the  ray  is  not  found  at  the  East, 
would  there  be  any  impropriety  in  assigning  this  a  specific,  or  at  least  a 
variety  name  ?  The  leaves  here  are  often  seven-divided,  and  the  lower 
leaflets  have  two  little  secondary  leaflets  at  their  bases.  If  any  Eastern 
botanist  wishes  to  cultivate  it,  and  thus  try  the  effect  of  climate  on  it,  be 
can  have  seed  by  applying  to  me  soon.  —  Henry  Shimer,  Mt.  Carroll^  III, 

BiDKXS  FRONDOSA.  —  The  earliest  heads  of  flowers  of  Bide nx  fronthtsc 
are  usually  radiate,  with  from  two  to  teu  small  rays.  The  later  heads  are 
usually  not  radiate.  Is  it  so  elsewhere?  If  any  persons  wish  sperinuns 
of  the  Srolnpendriuin  officinarum,  etc.,  I  can  furnish  them,  as  I  have  ahoui 
one  hnndred  and  twenty-flve  specimens  on  hand  I  would  like  to  cxrlMn^e 
for  other  plants,  especially  southern  ones.  This  fern  prows  in  iicr^r^ 
abundance  around  Green  Lake  and  vicinity,  in  this  county.  —  SamiklN. 
CowLES,  Otiscot  Onondaffo  County^  X.  Y. 

Abnormal  foiim  of  the  Sensitive  Fekn.  —  I  found  srowini;  ikji: 
here  this  summer  a  curious  abnormal  form  of  OwtcUa  spixsihiliA,  in  wliicL 
all  the  pinna?  on  one  side  of  the  stipe,  except  one,  are  mucli  contracted, 
rolled  up,  and  filled  with  spoj-nnfjia,  as  in  the  natural  form  of  this  iVrri. 
while  those  on  the  opposite  side  of  the  stipe  are  twice  pinnate.  \cn' 
sliijhtly  revolute,  and  some  of  them  sli;2:htly  contracted,  bur  without 
losinjL;  their  foliaceous  character  and  bearinfr  fi-uit ;  dots  covered  with  the 
indusium,  as  in  the  var.  ohtKnilohafa.  The  curious  state  of  this  piaiit 
would  seem  to  be  intermediate  between  the  true  form  of  0/<'»'*/'^«z  .h*  n.*!- 
biliA,  and  the  var.  obtusilohata.  It  certainlv  is  analoiijous  to  the  hitter, 
though  presenting  a  curious  union  of  both.  Professor  Gray,  in  thi" 
"Manual"  states  that  some  su(;h  form  of  iStnithiopteris  has  been  found, 
but  whether  such  a  state    in    this  fern  is  often  found,  I  am   uncertaiu. 
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Plants  agreeing  well  with  the  rar.  obtusilobata  were  fonnd  growing  near 
this  one,  and  trom  the  same  rootstock  of  the  common  species. — Clauds 
CiUTTENDEN,  Boc>i€ster,  N,  T. 


ZOOLOGY. 

The  Butgher  Bird  and  Mottled  Owl. — In  Volume  II,  No.  7,  page 
880,  the  question  is  asiced  by  Dr.  Wood,  if  the  CoUyrio  borealis  has  been 
known  to  return  to  animals  which  it  has  killed  and  empaled,  or  hung 
upon  trees.  Only  one  instance  has  come  under  my  notice,  and  that  was 
some  years  since,  in  the  latter  part  of  November.  A  Butcher  bird  re- 
turned to  a  pear  tree  upon  which  grasshoppers  had  been  empaled  and 
devoured  them,  though  they  had  remained  there  some  weeks  and  had  l>e- 
come  dry.  I  should  like  to  ask  any  person  who  is  acquainted  with  the 
habits  of  the  Shrike  if  they  kill  and  empale  animals  at  all  seasons  of  the 
year,  or  only  two  or  three  months  preceding  winter. 

There  is  something  singular  with  regard  to  the  vision  of  the  Mottled 
Owl,  which  the  Doctor  notices  in  an  article  on  the  Mottled  Owl,  in 
the  same  volume  and  number,  on  page  873.  I  was  once  in  search  of 
the  nest  of  this  owl,  and  in  passing  under  an  apple  tree,  I  saw  what 
seemed  to  be  a  part  of  a  bird  protruding  from  a  limb  of  the  tree,  and  in 
climbing  up  to  the  spot,  I  found  a  male  Mottled  Owl,  with  his  head  and 
shoulders  thrust  into  a  small  cavity  in  the  limb.  I  took  him  out  and 
perched  him  upon  my  finger,  where  he  stood  for  some  minutes.  I  put  my 
hand  upon  his  back  and  smoothed  dovni  his  feathers,  when  he  would  turn 
his  head  and  look  me  ftill  in  the  face  and  snap  his  bill.  I  stretched  out 
his  wings  and  handled  him  other  ways.  At  last  he  flew  in  a  direct  line  for 
an  apple  tree,  standing  about  eight  rods  distant,  and  entered  a  hole  in  a 
rotten  branch  of  the  tree  as  readily  as  if  it  had  been  in  the  night-time. 
This  occurred  when  the  sun  was  shining  brightly,  at  about  noon. — 
Augustus  Fowler,  Danversy  Mass, 

Shedding  of  the  Horns  of  the  American  Antelope  {Antilocapra 
Americana*). — My  experience  in  regard  to  the  shedding  of  antelope's 
horns  is  this :  I  have  killed  bucks  and  does  in  October  and  November, 
and  the  first  of  December,  and  after  the  heads  have  become  dry,  the 
horns  slip  fh>m  the  pith,  which  appeared  to  extend  to  a  little  above 
the  prong ;  but  the  prong  was  only  noticed  as  extending  upwards,  and 
not  beyond  a  line  extending  downwards  towards  the  but  of  the  horn ;  and 
in  spring  I  have  found  on  bucks  and  does  a  soft  hairy  horn  within  an 
inch  or  two  of  the  point  which  would  become  hard.  Does'  horns  are 
about  one-half  or  a  third  of  the  length  of  those  of  the  bucks. 

I  owned  a  buck  which  I  got  when  about  four  months  old,  and  in  March 
he  had  horns  about  one  and  a  half  inches  long,  a  little  before  he  was  a 
year  old,  and  shed  about  three  quarters  of  an  inch,  and  as  I  kept  him  well, 
and  castrated  him  in  August  (to  keep  him  flrom  leaving),  he  shed  about 

•  CommanlcAted  In  a  letter  reeetved  \xj  the  SmlthsoiiUn  InsUtntioii,  WMblngton,  D.  C. 
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two  inches  or  more.  They  shed  their  horns  aboot  the  first  of  Jaoosfj. 
They  are  very  easily  tamed  so  as  to  stand  touching  by  one,  bat  dislike  to 
be  mbbed  on  the  back,  their  hair  being  so  very  brittle.  They  are  fond  of 
milk,  bread,  com,  etc.,  at  any  age.  Unless  they  do  without  milk  for  a 
while  when  aboat  a  year  old,  they  will  not  drink  it.  They  alao  like  a  little 
salt  at  a  time,  sugar,  candy,  etc.  I  noTer  found  but  one  antelope  bora  abed 
on  the  plains,  or  heard  of  any  being  found  (I  haTe  made  many  enqoirles 
about  it),  and  the  one  I  found  was  partly  eaten  up  by  the  wolyes. — W.  M. 
HiNMAN,  Fart  Laramie. 

The  Woodpecker  and  Sheldrake. — The  Downy  Woodpecker  flre- 
quently  spreads  it  wings  against  the  bark  to  maintain  its  hold ;  the  stif 
quills  performing  the  same  office  as  the  tail.  It  goes  up  the  tree,  along 
the  horizontal  branches,  around  the  limb  side  wise,  then  a  short  distance 
down  the  trunk,  tail  first,  and  lodges  itself  in  the  crotches  to  hammer. 
It  strikes  many  deft  little  side  blows,  ceases  work  and  clings  some  tisie 
as  if  to  rest,  with  loose  plumage,  picking  its  breast  and  looking  about. 

Last  spring  when  the  Dusky  Ducks  were  migrating,  I  noticed  one  morn- 
ing a  large  fiock  separating,  in  the  course  of  their  flight,  into  distinct 
pairs.  Soon  uniting  again,  it  is  probable  they  were  seeking  their  partners 
if  not  already  mated. 

As  soon  as,  or  even  before  the  river  has  begun  to  open  in  spring, 
the  Sheldrakes  make  their  appearance,  early  in  the  morning,  but  seldom 
before  sunrise;  they  fiy  trom  the  sea,  where  they  probably  roost,  op  the 
stream.  Sometimes  they  file  along  one  after  the  other ;  more  often  they 
proceed  in  no  regular  order.  When  they  are  bound  a  long  distance  up 
stream,  they  fly  high  with  regular  beats,  with  necks  outstretched,  and 
the  neutral  light  which  is  on  them  would  seem  to  suggest  the  flock  be- 
tween dusk  and  the  daylight.  On  tlieir  return  down  stream,  often  in 
pairs  or  singly,  or  small  parties,  they  fly  close  to  the  surface  of  the  Ice  or 
water,  and  very  swiftly.  When  anything  alarms  them  on  the  bank,  ihfj 
sometimes  croak.  If  attracted,  they  turn  at  a  distance,  retrace  their 
flight,  scale  low  over  the  water,  tlirow  out  their  webbed  feet  and  ^l«Jp 
with  a  splash.  They  look  handsomely,  their  necks  deeply'  cur>ed.  th«» 
male  with  such  strong  contrasts  of  black  and  white.  They  croak  and 
dive  with  vigor,  returning  to  the  surface  in  a  moment.  They  arise  frum 
tlie  water  easily,  and  are  soon  under  good  headway.  I  have  never  henrd 
any  noise  from  their  wings  be  their  flight  ever  so  rapid.  I  have  seen  the 
male  on  alighting,  thrust  his  bill  straight  Into  the  air,  shake  his  head, 
croak  and  swim  away.  This  may  be  a  token  of  suspicion,  but  it  is  al>o 
performed  when  there  is  no  particular  cause  for  alarm.  The  croaking 
noise  sounds  something  like  a  duck's  quack,  and  evidently  expresses  a 
good  deal,  as  I  am  persuaded  from  observation  on  various  occasions. 
One  morning,  after  a  cold  night,  the  river  was  covered  with  thin  ice. 
Three  Sheldrakes  came  up,  flying  low,  their  heads  were  bent  down  as  if 
to  look  closely;  making  a  circuit  and  scaling  close  to  the  ice,  they  rose 
again,  an  old  male  croaking,  saying  plainly  to  my  ears,  **  we  can't  get  In 
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here.**  They  swim  about  strongly,  almost  as  if  drawn  by  some  powerful 
electrical  attraction,  and  on  coming  to  the  surface  after  a  dive,  the  head 
and  neck  are  often  thrown  back  in  a  very  haughty  manner.  The  very 
soundness  of  the  season  and  the  Arozen  shore  seems  in  them ;  but  perhaps 
their  amative  prospects  may  have  something  to  do  with  this  exuberance 
of  spirits.  It  seems  as  if  they  could  never  die.  Wounded  birds  frequently 
crawl  upon  the  ice,  but  they  do  not  seem  to  walk  very  well.  Flocks  will 
alight  on  the  ice  before  going  into  the  water  sometimes,  and  it  is  not 
unusual  for  a  pair  to  be  seen  sitting  on  the  ice  by  a  hole  where  fh>st-flsh 
are  taken.  I  have  seen  the  Sheldrake  standing  on  a  ledge ;  its  figure  was 
awkward,  but  it  did  not  stand  as  erect  as  some  other  birds  whose  legs 
are  placed  far  behind.  A  little  flock  is  sometimes  seen  in  spring  resting 
in  a  cove  or  inlet  of  the  sea;  some  quite  at  their  ease,  others  swimming 
about  in  that  strong  way  we  have  alluded  to,  with  necks  outstretched. 

The  Sheldrakes  seen  on  the  breaking  up  of  the  rivers  are  as  nothing 
compared  to  the  quantity  that  follow  along  the  shore  a  little  later,  when 
they  come  in  flocks,  flrom  twelve  to  twenty,  and  even  seventy-flve ;  some- 
times flying  steadily,  two  or  three  deep,  above  the  reach  of  shot,  passing 
over  the  bays  and  headlands.  The  flocks  all  go  in  one  direction, — east. 
Sometimes  a  few  will  be  seen  going  in  the  other  direction ;  but  I  have  seen 
such  turn  before  lost  to  vision,  and  come  back  again,  as  if  conscious  they 
were  wrong.  They  ftrequently  fly  dose  to  the  water,  as  if  to  vary  their 
Journey,  their  wings  evidently  being  strong  enough  to  allow  considerable 
freedom  of  will ;  but  they  rise  fh>m  the  surf&ce  of  the  water  to  a  gunshot 
distance  when  they  go  over  the  headlands.  If  they  see  a  person  in  the 
course  of  their  flight,  they  swerve  widely,  but  often  a  lone  one  will,  with- 
out perturbation,  go  straight  over  the  fowler.  I  noticed  that  most  of  the 
flocks  in  spring  appeared  to  be  made  up  of  males.  I  was  told  that  later  the 
females  came  along  in  large  flocks.  I  should  like  to  know  about  this,  and 
also  why  so  few  of  these  birds,  comparatively,  are  seen  in  autumn?  They 
are  among  the  birds  which  form  the  rear  of  the  great  migratory  flight  in 
late  spring,  as  well  as  among  the  first  to  appear  early  in  the  spring ;  and 
"spring  ducks**  and  "spring  sheldrake**  are  common  terms  at  the  shore, 
— everybody  knows  them.  The  white  on  the  wings  of  these  birds  is  no- 
ticeable when  they  are  not  high,  and  the  dark  line  on  the  neck  of  the  male 
can  easily  be  seen  at  a  gunshot  distance,  when  he  is  below  the  eye.  They 
sometimes  scale  to  the  water  flrom  a  height,  holding  the  wings  stilT  and  a 
little  inclined  down.  They  are  never  as  tranquil  on  the  water  as  the  coot, 
and  I  could  never  discover  much  in  their  gizzards  early  in  the  season,  even 
of  those  which  had  been  actively  engaged.  They  sometimes  swim  in  close 
to  the  shore,  Immerse  their  heads  and  necks,  and  persistently  punch  and 
glean  among  the  pebbles  and  weeds.  The  Sheldrake's  tall  seems  to  be  more 
a  part  of  the  body  than  do  the  tails  of  other  water  birds,  the  feathers  of  the 
back  appearing  to  descend  to  the  very  tip  almost ;  perhaps  it  can  be  used 
somewhat  as  a  rudder  when  under  water.  The  male  is  known  as  a  hand- 
some bird,  his  pure  white  neck  remaining  in  our  qiemory  after  being  seen 
once.    Its  ruddy  breast  is  flecked  with  artistic  niceness ;  and  its  sides  and 
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back  are  finely  marked.  There  Is  also  much  character  in  his  crest.  Tbe 
plumage  of  the  female  is  also  admired,  with  its  soft  red  crested  bead, 
white  throat,  soft  leaden  back  and  white  under  parts.  The  bill  of  the 
female  is  shorter  than  that  of  the  male. 

The  Sheldrake,  swimming  by  the  edge  of  the  ice,  with  the  cold  snowy 
bank  for  a  background,  is  as  hardy  a  picture  as  New  England  can  ftimisb. 
It  is  a  stirring  sight  in  spring,  on  a  bright  breezy  day,  to  see  the  male,  a 
crimson -eyed  beauty,  feeling  flresh  in  spirits  and  in  costume,  going  over 
the  rocks,  thinking  only  of  the  f&te  in  th^  north.  —  Wm.  £.  Barry,  Kemne^ 
bujikf  Maine. 

The  Dwarf  Thrush  again. — I  wish  to  rectify  a  mistake  made  In 
reference  to  a  notice  of  the  Turdus  nanus  being  found  in  Waltham,  gireo 
by  Mr.  Samuels,  in  the  June  number  of  the  Naturalist.  By  some  acci- 
dent, the  description  given  by  him  at  that  time  was  not  correct,  and  dkl 
not  apply  to  the  bird  in  question.  I  have,  since  that  time,  had  two  simflar 
birds  in  my  possession,  both  females ;  the  first  was  shot  May  25th.  18€8. 
in  a  swampy  wood ;  th&  second  was  shot  September  21st  of  the  same  year. 
They  all  resembled  T.  Swainsonii,  mach  more  than  T.  PaUasii.  The  size 
is  small,  and  there  is  a  distinct  bar  across  the  wing ;  which,  however,  I  do 
not  consider  anything  more  than  a  mark  of  immaturity,  as  it  is  to  be 
found  on  the  wings  of  all  young  thrushes.  Taking  this  and  other  inaii[5 
of  immaturity  into  consideration,  as  they  are  exhibited  by  the  specimeof 
in  question,  I  have  decided  them  all  to  be  young  of  T.  Swainsonii. 

In  regard  to  the  T.  Alicioi  of  Baird  being  found  here  or  elsewhere,  I 
would  say  that,  having  made  a  long  series  of  carefUl  measurements  upon 
various  members  of  the  genus  Turdus;  aud,  having  seen  wide  variatiuiis 
in  size,  and  also  in  intensity  of  color,  in  diflerent  individuals  of  tlio  >anie 
species.  I  have  come  to  the  conclusion  that  T.AIicUr.  consists  only  of  larirf 
and  somewhat  pale  specimens  of  T.  Sxcainsonii.  I  have  seen  specinit^i.s 
varvinjr  in  intensity  of  color  between  the  decidedly  rufous  sides  of  the  h^-a*! 
and  bieast  of  the  typical  Sicainsonii,  and  the  *' faintest  possible  >hade  of 
yellowish  red"  of  T.Alicicc,  y\\lh  also  wide  variations  in  size.  The  lar::e<t 
and  smallest  measurement  that  I  have  made  I  will  give.  A  male  shot  :n 
Belmont,  May  27th,  1868,  in  swampy  woods,  measures  7.76  inche<i  in 
lenicth;  12. Go  in  spread  of  win^;  4.30  win*?;  4.00  tail.  This  bird  i>  lar^'e 
euousih  truly  to  be  a  typical  T.  Alicice,  but  is  unfortunately  of  a  decidi-«i 
rufous  upon  the  parts  where  it  should  be  pale.  Another  bird  shot  in  Wal- 
tham. October  9.  1867,  a  male,  gives  the  followin*r  measurements  :  Lenirtb 
6.70;  spread  10.16;  wing  3.40;  tail  2.80  (this  being  in  fact  the  very  >peti- 
men  described  by  Mr.  Samuels  as  T.  nanus*).  This  bird  is  of  a  pale  buff 
about  the  head  and  across  the  breast.  By  this  it  will  be  seen  that  /ary 
bird.>  are  sometimes  hrifjht  in  color,  and  small  birds  pale.  I  have  aNo 
specimens  that  compare  exactly,  both  in   size   and   color,  with    the   de- 

•It  Is  but  Just  to  say.  liowevor,  that  both  Mr.  Samurls  and  niysflf.  at  that  time.  thi>uirl)t  th# 
blnl  t4>  bo  T.  nanuf,  belnjf  deceived  by  the  small  slie  and  Its  slight  resemblance  to  nanu*,MMiit- 
scrli.f.i  by  I'n  f.  Baird.    Mr.  Samuels  has  since  Informed  me  of  his  doubts  upon  the  >ub}f«l 
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ifcriptloii  6f  T.  Alicias  and  Swainaonii.    There  is  also  rerj  nearly  as  wide 
yarietles  in  specimens  of  T,  Paila$ii  whicii  I  have  collected. 

Without  inorc^  evidence  than  is  exhibited  in  the  variations  in  size  and 
intensity  of  color,  in  birds  so  variable  in  these  particulars  as  I  know  the 
thrush  to  be,  it  seems  to  me  that  extreme  caution  should  be  used  in  de- 
ciding upon  species. — C.  J.  Maynabd. 

Habits  ov  Snipes.  —  In  a  recent  number  of  the  Naturalist,  you  ask  if 
any  of  your  readers  have  seen  the  sn\pe  {Scolopax  Wilsonii)  dWght  in  trees. 
1  have  noticed  this  in  connection  with  another  peculiarity,  that  of  *'drum- 
ming,"  as  generally  called  late  in  the  spring  when  shooting  these  beau- 
tiful little  waders.  Sometimes,  at  the  report  of  a  gun,  a  score  or  more 
would  rise  in  a  wisp,  and  after  drumming  awhile  alight  again.  It  has  been 
at  these  times  that  I  have  seen  them  sitting  on  trees  and  old  stumps,  but 
more  frequently  on  the  common  worm-fence ;  they  perch,  however,  but  a 
few  moments  before  they  are  drumming  again.  On  the  northern  shore 
of  Lake  Superior  they  have  been  seen,  in  fact  are  seen  almost  every 
spring,  to  come  in  countless  multitudes  across  the  lake,  and  immediately 
upon  reaching  hind,  alight  on  the  trees  in  flocks,  and  rest  for  a  consider- 
able length  of  time ;  and  although  it  has  no  connection  with  the  subject,  I 
would  like  to  haVe  it  explained  to  me  how  it  is  that  quite  often  in  spring 
shooting,  you  find  upon  drawing  your  birds  that  in  a  day  or  two  at  most 
they  would  have  laid  an  e^^^  and  they  are  at  least  1,500  miles  firom  their 
breeding  places,  and  have  their  nests  to  make  after  getting  there,  which 
would  take  altogether  two  or  three  days.  I  do  not  think  it  can  be  ex- 
plained by  saying  they  may  breed  south  of  the  British  American  breeding- 
places  ;  for  in  some  seasons,  like  last  spring,  you  will  find  three  out  of 
five  in  that  condition. 

Have  any  of  your  readers  ever  seen  the  Woodcock,  Scolopax  minor, 
perch  on  a  tree  or  shrub  ?  I  saw  one  once  that  was  unhurt,  and  another 
that  was  badly  wounded.  The  first  got  entangled  in  the  leaves  and  stems 
of  a  small  bush,  and  perched  on  a  small  limb,  and  sat  there  four  or  five 
minutes.  As  I  was  not  more  than  ten  feet  from  him,  I  had  a  good  oppor- 
tunity to  study  him.  The  other  was  wounded  late  one  evening  and  lost, 
and  the  next  morning  found  perched  in  a  bush,  where  he  had  remained  all 
night,  as  proven  by  the  signs  underneath  the  twig  on  which  he  sat.  .  He 
was  unable  to  fly,  which  may  account  for  it;  but  the  other  bird  was  an 
old  bird,  and  had  not  been  injured  in  any  way.  —  Wm.  W.  Castle,  Clever 
landf  Ohio, 

The  SfevEXTEBX-YEAR  Locust. — As  it  is  stated  in  the  Naturalist 
that  the  eggs  of  the  Seventeen-year  Locust  hatch  out,  and  the  larvs  leave 
the  twigs  to  go  into  the  ground  in  a  few  weeks  from  the  time  of  deposit, 
I  may  mention  that,  since  the  twenty-eighth  of  July,  I  have  kept  in  my 
study  a  number  of  twigs  stung  by  the  locust,  for  observation.  No  larvce 
have  yet  appeared.  Breaking  one  of  the  twigs  a  few  minutes  ago  at  the 
Hirrow  of  deposit,  I  found  in  it  a  number  of  the  eggs,  one-thirteenth  of 
an  inch  long,  and  quite  translucent  under  a  pocket  lens.    The  twigs  have 
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be«n  kept  onder  a  b«U-fflaiit,  open  at  the  top.  The  ami  haa  hmA  b«f  Bai- 
ted accraa  to  my  study  In  which  they  are.  Can  thla  ezplaln  tWIr  ao*- 
development  ?^H.  HARTauoRXK,  Hattrford  Coli^g€,  PkUa.,  On,  17. 

[We  were  by  no  meana  mrv  that  the  egipt  of  the  Cicada  haich  In  abovl 
two  wcekn,  but  Arom  the  atatementa  of  obaenrern,  It  teemed  to  na  mow 
probable  at  the  time  of  writing  the  notes  In  the  Aoiroat  anmbcr  of  tte 
NATrKAiJsT,  that  they  hatched  aoon  after  they  were  laid,  rather  than  Ibny 
or  fifty  days  after,  as  stated  by  one  author.  In  a  very  Intcreatlnff  article  la 
the  ** American  Entomologist**  for  December,  page  66,  Mr.  Rllay  alaica  that 
the  eggs  hatch  In  about  six  weeks  after  being  deposited.— Esia.] 

Rkas4»x  ok  Instinct.— Soma  years  since  when  a  great  fhrslMt  had 
floodcil  the  country  at  the  summit  of  the  Illinois  and  Michigan  cma«t  a 
boatman  observed  an  Opossum  sitting  on  the  top  of  a  f^ncc,  part  of  whkft 
projected  a  foot  above  the  surroumllng  waters.  He  took  her  oC  aa4 
found  In  the  sack  fourteen  young  ones  half- grown.  She  waa  ao  m^iff 
fkniUhed  that  she  made  no  demonstrations  of  hostility,  but  eat  ravra- 
ously  whatever  was  put  before  her.  and  soon  l>ecame  quite  domeeilraied^ 
She  could  easily  have  saved  herself  by  swimming  ashore,  bot  evIdcMlj 
appreciated  that  It  would  be  at  the  loss  of  hrr  family.— J.  8.  Catox. 

Is  TUB  Crow  a  Bikd  or  I^kt?— A  communication,  la  the  MATraUp 
I8T  for  November,  fh>m  Mr.  Nauman,  relatm  the  pouncing  down  mpom  a 
chicken  (u  Id  hawk)  and  the  carrying  It  off  by  a  crow ;  and  the  rmiBlry  Is 
made  whethi-r  this  Is  a  common  practlrr  vilth  this  bird.  I  sQppt»a*  it  Is 
not  very  roiiittion,  but  In  the  month  of  May  or  June  of  this  year.  I  saw  a 
rrow  dsMh  down  upon  a  brood  of  young  f*hlrken«,  about  sltty  yants  fh^a 
my  liouf»«.  ftud  carry  one  of  tliem  off.  sttd  lu  a  second  attempt  a  flrw  days 
aflerwanl.  the  «|uaiil  bird  of  pn*y  fkllrd  to  f^rcurr  Us  priar.  A  mroilwr  o^ 
my  family  wUm*iise<l  a  third  Instance,  on  which  occasion  the  pfvy  waa 
carried  off. 

Th«*  fowls  In  the  early  part  of  the  season  appeared  to  look  fbr  mo  hum 
fttnn  tlio^r  bInU,  but  Ist^T  they  csnie  to  undt*rstand  the  daagvr.  aad  aal- 
fomily  fi«Hl  to  the  shi*ltvr  of  Uie  buUdlngii,  with  crtra  uf  alarm  mpom  tkt 
approach  of  crows.  In  thr  same  wsy  m»  It  Is  their  habit  to  do  Prom  hawka 
—  Joiix  11.   HiKfiioiK.  M.  !>..  </ifM/i  Ur*tni,  tunr  HirhmnmU   I'u. 

AiitiNo  |)i:kr  am»  Ciiirvt'XK.  — !>r.  M«>rgsn,  at  Graml  lUplds.  Mirk . 
hsM  hi  lilt  |M>A»r«iilou  tlu*  fikin  and  r«M*t  ttfthr  (\>mroon  l^trfyterrmB  I'a^ 
f^HiitnuB  ,  which  WS4  of  sn  unlfonn  pun*  white,  with  white  eje«  aad  h4«>a 
hfMtfH.  It  WAA  otMirr^«*(l  reprnledly  In  that  vicinity  while  a 
pankd  )>y  Its  dam.  which  waa  of  the  u««ual  color.  It  waa  by 
sent  amontr  the  huntera  left  unniolratrd.  with  the  loteatl«»a  to  await  a 
heavy  pnow.  and  th«*n  run  It  down  an^l  capture  It  allvr.  Bot  the  d«BC««tU 
D4ii  ciilncldc  In  thU  arrangement,  and  one  day  were  fiHunl  chasing  It.  aad 
aa  It  pasveil  In  an  eihau«ted  condition  near  a  traveller,  he  caaght  II  a^d 
cut  Ita  thn>at,  and  skinned  It,  so  that  the  atnive  trophka  were  all  itel 
could  l>^  obtained. 

At  CentervlUe,  Mich.,  there  Is  la  the  posaeaaloa  of  a 
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mon  Chipmunk  (Tamiaa  striatus)^  whicji  is  of  an  immaculnte  white,  with  a 
pinkish  skin  and  bright  red  eyes.  There  is  not  a  spot  or  shade  of  any 
color  except  the  white,  and  no  trace  of  any  markings  whatever.  This 
animal  was  bronght  into  the  house  by  a  cat,  but  was  rescued  before  any 
serious  ii^jury  was  inflicted,  and  it  is  now  kept  in  a  cage,  and  is  a  very 
lively  as  well  as  remarkable  and  interesting  pet. — D.  Darwin  Hughes, 
Marshally  Mich. 

Thk  Argonaut  and  VrrALiTY  of  Snails'  Eggs. — Mr.  John  Ford  en- 
deavored to  show  the  discrepancies  in  regard  to  the  mode  of  generation 
and  growth  of  the  animal  of  Argonauta  ArgOy  citing  Madam  Power's 
experiments,  and  concluding  with  the  query  that  *Mf  the  male  argonaut 
does  not  produce  a  shell,  why  were  there  no  males  hatched  in  Madam 
Power's  aquarium?"  Mr.  W.  L.  Mactier  exhibited  a  specimen  oi Bulimus 
h(xma»tomajyi\i\i  the  eggs  and  young  shell,  and  remarked  that  *Hhe  speci- 
mens belong  to  Dr.  Samuel  Lewis,  a  member  of  the  section."  The  shell 
and  eggs  were  received  about  three  years  ago  ftom  Barbadoes.  A  few 
months  ago,  on  examining  his  cabinet,  the  doctor  discovered  that  two  of 
the  shells  had  hatched.  It  is  quite  curious  to  speculate  upon  the  circum- 
stances which  have  occurred  to  develop  these  young  shells.  The  tenacity 
of  life  in  the  mollusca  is  now  well  known,  but  what  circumstances  oper- 
ate to  retard  or  favor  the  development  in  private  cabinets  we  believe  is 
not  so  well  known.  Mr.  W.  M.  Gabb  followed,  speaking  of  the  vitality 
of  the  eggs  of  Limax  ColumbianuSy  which  had  hatched  after  being  con- 
fined in  his  cabinet  at  least  three  years.  —  Proceedings  of  the  Conchological 
Section  of  the  Academy  of  Natural  Sciences^  Philadelphia, 

Honey  Bre  killed  by  Silk-weed  Pollen. — Enclosed  I  hand  you  a 
honey-bee  for  examination.  I  found  it  lying  on  the  ground,  far  flrom  any 
apiary,  nearly  dead,  ceasing  to  move  soon  after  I  picked  it  up.  I  found 
its  legs  bound  together  by  a  great  nnmber  of  those  minute  yellow  disks 
with  their  articulate  stems,  that  can  be  seen  by  the  naked  eye.  I  presume 
its  death  was  caused  by  starvation  alone,  its  entanglement  causing  all  its 
efforts  to  be  directed  to  fireeing  itself,  but  without  avail.  I  presume  I 
pulled  off  one-half  of  the  disks  that  were  npon  it  at  first,  before  I  thought 
of  saving  it  for  microscopic  examination.  Mr.  Langstroth  speaks  of 
bees  becoming  entangled  in  the  silk-weed  blossoms.  This  may  be  a  case. 
—  Robert  Bickford,  Seneca  FallSy  N.  Y. 

[These  bodies  are,  as  you  surmise,  the  packets  of  pollen  of  the  silk- 
weed.  Asclepias,  which  adheres  by  a  glutinous  substance  to  wasps  and 
bees  frequenting  the  flowers.  They  are  figured  and  ftilly  described  in  the 
Naturalist,  Vol.  I,  p.  105,  and  the  "Guide  to  the  Study  of  Insects," 
p.  165.  We  have  never  before  heard  of  an  insect  actually  loosing  its  life 
from  this  cause,  and  the  case  is  a  very  interesting  one. — Eds.] 

Luminous  LARViE.  —  On  p.  432  of  the  Naturalist,  fig.  4,  is  figured  a 

luminous  larva,  which  is  not  referred  to  any  genus  and  species.  I  suppose 

it  is  the  larva  of  one  of  the  species  of  Melanactes  (Elaterids),  of  which  I 

described  two  or  three,  and  figured  one,  in  the  Proceedings  of  the  Ento- 

amer.  naturalist,  vol.  n.  84 
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mologtcol  Society  of  Plillwlniplilo,  ISSi.  Comparc>  csi)c«IaU7  wbu  I  mi 
nbout  the  imallrr  larva  wliU'li  I  liad  at  tbut  time,  and  wliieli  wa*  foatit  1^ 
Mr.  HalUeraiui.  Cumpura  also  Uie  supplement  to  my  antcle.coiillniiUiy  ifea 
oiilDion  tbat  tbose  larvoi  ura  lamliioiiB,  nn<l  th&l  ihfj  brlDag  lo  Jltfamaan, 
which  ebort  Miippiement  Is  to  be  round  In  Llic  report  of  the  sutMl  utnlf 
Ings  of  the  Society,  huld  April  10,  leC5.  I  tboujibt  thai  ibU  notice  ml(M 
be  Interesting  to  ;ou,  nnd  draw  ynnr  dtteniion  to  thnep  mmarluU*. 
Urge  luminous  larvB,  Which,  nntti  ver;  recently,  bavo  eiitlivly  u«ci|w< 
kttcniion.— R.  OaTBS  Sackbm,  Apio  I'ont. 

Snails  Injuuioub  to  tiik  STnAWXERnr.— Herewith  I  wud  jtn  mbb 
speulmenM  of  the  PupiUa  fttllnz  nt  Say,  There  is  nolblu^  — nnrtiWi 
nbout  the  shetla  tbemaelvcs,  bat  I  wish  tlictn  to  bc>r  tc<tlmoD7  la  m 
Inti^resting  Tact  in  Tclfltlon  to  their  habits,  wblch  la  now  to  me.  WrlitM 
oit  agriculture  have  stntlied  and  written  much  about  ins«ctH  Ibnl  an  (■• 
Jurloua  to  vegetation,  and  we  have  heard  or  the  ravHgva  of  lin  jarrtw 
anail,  I£.  ^Undida  Drop,  of  Europe;  alao  ot  tlic  garden  Mngi  bnl  up  n 
this  time  I  do  uot  know  that  the  little  mollusks  now  armlgneil  linve  rrrr 
been  suspected  as  garden  depredators.  Mr.  and  Mrs.  Chappvllvmlth  al 
our  town,  both  stud'^ms  of  nature,  and  intelligent  observers,  fonnd  lAtir 
strawberry  plants  d3-lug  rapidly,  and  on  searching  far  the  cmd»u  dltcn- 
cred  tliese  mollusks  at  work  upon  the  stems  and  crowns  of  tlie  pUnu. 
rnvpiug  oS*  the  onter  coating,  and  sncking  their  Juice*  In  ancli  » 
aa  to  cauHo  them  to  decay.  Mr.  C.  found  as  mnn^  aa  (artj  upon  mm 
plant,  and  thinks  tbcy  hare  killed  several  thousands  upon  (he  dlfltmt 
beds.  Though  uiitp  Tibmidaiit  on  the  Mr;nvt)iTry.  be  lirii  fouui 
variety  of  plants.  Since  aiteulion  has  been  called  to  the  aepredatlocw  or 
these  minute  molluaks,  they  have  been  found  at  work  npon  the  straw- 
berry plants  in  all  the  gardens  examined.  For  a  number  of  years  I  have 
noticed  Ileliz  fttteraata  Say,  in  onr  gardens,  and  they  are  becoming  morv 
and  more  abundant ;  but  we  hai-e  never  detected  then  tn  doing  any  mis- 
chief.—E.  T,  Cox,  JVew  Harmony,  Ind. 

Bavagks  of  thr  Alyfia  Octomaculata. — That  a  man  should  de«Ire 
to  raise  his  own  Isabellas  is  landable  and  praiseworthy;  and  I  see  no 
reason  why  such  desire  shonld  c^lst  exclnsiveiy  in  the  breasts  of  onr 
bucolic  rriends.  The  Inhobltanta  of  New  York,  as  a  general  thing,  clearly, 
are  ot  the  same  opinion,  as  Is  evidenced  by  the  number  of  grape-tines 
ornamenting  the  doors  and  trclUs-work  of  the  houses  of  our  citizeDs; 
not,  of  course,  In  the  benighted  regions  of  Wall  street,  but  np-town:  cay 
from  Sixteenth  street,  northward.  A  friend  of  mine  residing  in  Thirty- 
fourth  street,  showed  rae,  in  March  last,  a  very  fine  vine,  which  he  calcu- 
lated would  produce  him  snndr;  pounds  of  very  choice  grapes,  and  In  the 
pride  of  bis  heart  he  Invited  nie  to  "coll  along"  occasionally,  and  feast 
my  eyes  on  the  gradual  development  of  the  Incipient  bunches.  Thinking 
that  August  would  be  a  good  month  for  my  visit,  I  "called  along,"  won- 
dering in  my  mind  whether  my  friend  would,  when  the  time  of  ripe  grapes 
came,  desire  me  to  help  myself  out  of  his  abundance ;  or  whether  he  lo- 
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tended  to  surprise  me  with  a  little  basket  ftiU  of  nice  buuehes,  garnished 
with  crisp  green  leaves.  The  first  glance  at  the  grape-vine  banished  all 
doubts  on  this  point.  There  were  an  abundance  of  bunches  on  the  vine,  in 
a  rather  immature  condition  of  course,  but  of  foliage  there  was  not  a  trace. 
Of  course  I  expressed  my  surprise,  though,  for  certain  reasons,  I  felt 
none ;  and  asked  my  friend  why  he  selected  a  species  of  vine  for  shelter, 
ornament,  and  use,  which  produced  no  foliage.  He  rebuked  my  igno- 
rance pretty  sharply,  and  told  me  that  a  few  weeks  before  the  tree  was 
covered  with  leaves ;  but,  for  some  inexplicable  reason,  they  had  all  dis- 
appeared—  eaten,  he  guessed,  by  something.  He  guessed  right.  There 
were  at  least  a  hundred  of  the  larva  of  A.  octomaculataj  the  rear  guard  of  a 
mighty  host,  wandering  about  the  branches,  apparently  for  the  purpose  of 
making  sure  that  no  little  particle  of  a  leaf  was  left  undevoured.  Pretty 
little  things  they  were,  with  harmoniously  blended  colors  of  black,  yellow 
and  blue,  but  so  terribly  destructive !  I  had  the  curiosity  to  walk  through 
all  the  streets  to  the  east  of  Third  avenue,  as  low  as  Twenty-Third 
street,  and  every  vine  was  in  the  ^ame  predicament.  If  grape-leaves, 
instead  of  fig-leaves,  had  been  in  request  for  making  aprons,  nnd  our 
Alypia  had  been  in  existence  at  the  time,  I  doubt  if  in  the  whole  of  the 
Garden  of  Eden  enough  material  would  have  been  found  to  make  a  gar- 
ment of  decent  size.    The  destruction  of  the  crop  for  1868  was  complete. 

This  was  bad.  But  it  was  not  half  so  bad  as  the  helpless  ignorance 
which  possessed  nearly  all  of  the  unfortunate  owners  of  vines.  Scarcely 
one  that  I  conversed  with  had  the  remotest  idea  of  the  cause  of  the 
disaster,  and  when  I  explained  that  it  was  the  caterpillar  of  a  beautiful 
little  black  moth,  with  eight  whitish  yellow  spots  on  its  wings,  which  had 
eaten  up  the  foliage,  my  assertion  was  received  with  such  a  smile  of 
incredulity,  as  convinced  me  that  there  is  no  use  in  trying  to  humbug 
such  very  sharp  fellows  as  are  the  New  York  grape  growers. 

It  is  a  little  remarkable,  however,  that  the  destruction  was  confined  to 
the  eastern  part  of  the  city.  I  saw  several  luxuriant  vines  on  the  western 
side ;  and  across  the  river  at  Hoboken,  and  at  Hudson  City,  not  a  trace 
of  A.  octomaculata  was  discernible. 

The  insect,  then,  is  very  local  In  its  habits,  and  it  is  a  day-filer ;  and, 
flrom  these  facts,  I  infer  that  its  ravages  may  be  very  materially  checked. 
A  little  poisoned  molasses,  exposed  in  the  neighborhood  of  the  vine, 
would  operate  on  the  perfect  insect;  while  a  good  syringing,  with  soft 
soap  and  water,  would  bring  down  the  caterpillers  efl'ectually.  I  should 
like  some  one  to  try  these  remedies,  and  if  their  gratitude  for  my  good 
advice  should  be  so  exuberant  as  to  require  an  outlet,  why  I  have  no 
objection  to  receiving  a  few  bunches  of  their  first  ripe  grapes,  If  such  a 
step  would  aflbrd  them  any  relief.  —  W.  V.  Andrkws. 

The  Blue-bird.— I  see  that  Dr.  T.  W.  Brewer,  in  his  article  in  the 
Atlantic  Almanac  for  1868,  on  the  "Song-birds  of  North  America,"  speaks 
of  the  Blue-bird  as  having  made  its  appearance  in  Massachusetts  once  as 
early  as  the  15th  of  February.    I  have  met  them  once  on  the  Cape  earlier 
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tfiHu  thitt.     On  the  2a  of  Frbruar;,  l»G7,  one  of  the  lualea  WU  iwUIrrlif 
abont  the  oruhiird  wberc  wc  then  livvU,  at  Ennt  Polmoath.  on  Ibe  alwn    . 
Of  Vineyard  Soiiod.    A  few  days  after  I  rccflT«il  a  Ictmr  from  ■  frteml  M  J 
Saudwich,  stating  that  he  eaw  flvvural  of  thuiu  during  lAs  lait  Hrrttf  I 
January.    As  he  diU  oot  gtve  me  the  day  of  Ilic  uiaaU),  I  caimot  site  It, 
bat  of  my  date,  tht!  -iA  of  Fcbruniy,  I  am  poslilre,  a*  [  timk  •  ante  of  It 
at,  ilie  time.    As  Sandwich  Is  flneen  miles  to  the  north  ofEiMi  Falmc^it, 
the  lUct  of  their  being  seen  there  the  8oon*<Bt  is  qutt«  liit«rviillnit'    Is 
l^GG,  tbey  appeared  March  4tli  at  East  Falmouth,  aud  In  imi.  nut  ontU 
March  Itth.     In  18UT  we  bad  very  screre  weather  after  tlldr  eorlf  a^ 
pearaocs,  but  they  remained. — W.  C.  Fish. 

A  VrnvAnors  Eciilvodkhm.  —  Dr- Edward  Grohe  deacrlbMi  ■■■  CeU> 
nold  from  the  Chinese  Hoati,  under  the  name  of  Anuehaaut,  whl«li  actaallf 
produces  young  EcMnI,  like  Itself,  having  apineB,  fei-l,  and  vvm  pnllnt- 
larls.  This  discovery  Is  of  remarkable  Inttreat,  for  It  adds  uuo  mure  to 
the  many  diverse  methods  of  ri-productlon  known  nmong  Kchloudrno^ 
and  completes  the  parallel  which  they  present  to  lhi>  if  cnn*.  We  no* 
know,  Id  both  groups,  of  anlinata  laying  ogea  which  prodnce  (-mbtyM 
developing  directly  into  the  adult  form;  of  others  which  present  slran:^ 
larval  conditions  which  either  become  completely  allcrcd.  vtaata  tt-nt 
lire  adults,  or  bud  off  from  their  Interiors  a  small  mflu*  of  living  tl»>M 
nhlcli  becomcH  the  adult,  leaving  the  larva  to  perlih.  W«  know.  In  Uilk 
grotipB.  of  herm aphrodites  and  of  diriidous  jpeelus,  and  now  we  hare 
added  a  vlviparona  form  of  Echinoik-rui.  >nr\\  n~  «»«■  iupvi.iii!!  i>t»nTf4 

in  some  Ncuieninn  worms.     We  bnvc  \ci  i,.  .;u,  ,,ii-^  , -  \h,-  K.-Mno- 

derros  the  various  modlflcatlons  of  asexual  reproduction,  by  psendoTO, 
flsHlon,  or  true  parthenogenesis ;  the  Brst  two  of  which  methoda  (eape«> 
tally  flsslon)  are  so  well  known  among  worms.— ^uarter/y  Journal  of 
Science,  London. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Nationai.  Ihstitute  of  Sciknce,  Lettf.hs  aki>  Anr.  On  the  evenlna 
of  Dec.  20,  1868,  a  large  number  of  the  members  of  the  National  In^ii. 
tule,  aa  well  as  those  interested  in  the  work,  met  In  New  York  rity  to 
organize  two  of  the  Academies,  i.  e.,  that  of  the  Natural  Sclence»i.  and 
that  of  the  Mathematical  and  Physical  Sciences,  Into  which  the  Insiltate 
Is  divided.  We  shonld  mention  that  after  several  preliminary  meellnci.  a 
Constitution  was  droftcd.  and  on  May  39th  a  copy  of  It.  with  the  follow- 
lug  circular,  was  sent  to  the  leading  scholars  of  the  country : 

"Tlie  lark  of  aaj  menns  of  esutj  iDtenTOUrxe  and  IYi«cniiamaaicallon.  uul  caa»- 
qiieatly  of  unilcil  effort  imii  mntusi  anpiiort,  hai  heen  TeM  for  some  lime  part  by  hhb 
oriette™,  siiists,  anil  mlontlllc  men  In  the  United  States.  They  conslutlr  flod  IIhb- 
^Ives  ri!iii[i]di?d  of  this  lack  by  tbeir  weakaeaa  aa  a  cIobs.  becaOBa  atthov^  ■  claM 
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they  are  not  a  body  with  a  recognized  organization.  Scattered  over  a  wide  expanse  of 
country,  they  are,  firom  this  dispersion  and  this  want,  no  less  morally  than  physically 
isolated.  There  is  no  authority  other  than  the  temporary  and  shifting,  althongh  in 
some  respects  valuable  one,  of  public  opinion,  by  which  their  claims  may  be  passed 
upon— no  tribunal  of  their  peers  or  of  those  of  their  0¥m  class  to  whose  experience 
and  Judgment  tliey  would  willingly  defer— no  representative  council,  the  stamp  of 
whose  approval  would  be  acknowledged  by  the  public  as  well  as  by  themselves.  From 
the  lack  of  such  a  centre  of  union,  of  communication,  and  of  combined  action,  they, 
and  with  them  the  cause  of  truth  and  knowledge,  and  the  public  welfare,  i^uffer.  In  the 
hope,  therefore,  of  compassing  these  objects,  we  propose  to  establish  a  National  Insti- 
tute of  Letters,  Art  and  Science,  upon  a  plan  outlined  in  a  Constitution  accompany- 
ing  this  Circular.    We  ask  your  cooperation. '* 

After  several  meetings  a  Constitution  was  finally  adopted  founded  on 
that  of  the  French  Institute,  but  adapted  to  the  genius  of  our  country. 
Under  this  Constitution  several  Academies  have  been  or  will  be  organ- 
ized, and  their  meetings  will  be  held  in  New  York  City.  The  following  offi- 
cers of  the  Academy  of  Natural  Sciences  were  elected :  For  President, 
Joseph  Lkidy,  M.  D.  ;  for  Vice  President,  John  S.  Newberry,  M.  D.  ; 
for  Secretary,  Charles  A.  Joy,  Ph.  D. ;  for  Treasurer,  J.  C.vkson 
Brkvoout,  M.  a.  For  members  of  the  Council,  Jeffries  Wy.man,  M.  D., 
and  Spencer  F.  Baird. 

If,  as  it  promises  to  do,  the  National  Institute  will  bind  together  and 
thus  efficiently  guide  and  control  the  army  of  workers  in  letters,  science 
and  art,  a  new  era  has  dawned  for  the  development  of  knowledge  and  its 
practical  results  In  America.  The  National  Institute  certainly  embraces 
the  best  talent  and  learning  in  the  land;  it  only  needs  in  addition,  as  has 
been  remarked,  an  endowment  of  at  least  a  million  of  dollars  with  which 
to  begin  its  operations.  At  the  outset  it  should  place  its  officers  on  sala- 
ries, that  their  time  may  be  devoted  entirely  to  its  service ;  should  aid 
inquirers  in  making  researches;  should  have  the  means  of  publishing  its 
transactions  and  proceedings  on  a  scale  worthy  of  its  liberal  organiza- 
tion ;  and  as  its  local  habitation  is  in  the  city  of  New  York,  to  the  monicd 
men  of  that  great  and  wealthy  city  must  it  look  for  the  moml  and  pe- 
cuniary support  necessary  for  its  life  and  final  success.  Such  a  Na- 
tional Institute  in  no  way  conflicts  with  the  American  Association  for 
the  Advancement  of  Science,  which  is  a  peripatetic  body,  meeting  from 
place  to  place  in  the  summer  holidays,  and  we  know  of  no  other  organi- 
zation which  would  so  ftilly  meet  the  wants  of  the  people. 


ANSWERS  TO  CORRESPONDENTS. 

J.  F.  A.,  Salem.— The  presence  of  plants  in  sleeping  rooms,  is  a  thing  to  be  avoided 
for  several  reasons.  First,  the  leaves  of  growing  plants,  durmg  the  hours  of  daylight, 
constantly  absorb  a  large  amount  of  carbonic  acid  fVom  the  air;  and  this,  by  th&action 
of  the  light,  is  decomposed ;  and  the  carbon  goes  to  feed  the  plant,  while  the  oxygen  is 
exhaled.  When  light  is  withdrawn,  this  process  stops,  and  any  cai-bonic  acid  remain- 
ing undecomposed  wltliin  the  leaf-tissues  is  liable  to  escape  agam ;  thus  to  some  extent, 
vitiating  the  atmosphere.  This  is  not  a  great  matter  however,  and  indeed  plants  in  ieof 
ofUu  ure  not  chargeable  with  much  of  this  kind  of  mischief.  But  plants  in  flower  exliale 
carbonic  acid  freely  at  all  times;  for  in  all  the  processes  connected  with  fertilization 
and  ftoiiting,  the  starch  and  sugar  found  before  in  the  tissues  are  being  taken  up  and 
decomposed,  part  going  to  fUmish  the  new  products  deposited  in  the  seed,  and  part 
suifering  complete  reversion  to  its  old  form,  first  into  acetic  acid,  and  then  into  the 
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oHjtltuil  aurboiilo  >cld,  vblch  Ir  tlmi  pl^nltniU}'  thrown  oal  npan  Uw  »lr.  wblck  In*  « 
Ihn  Nuae  Line  been  robbed  of  ■  shive  of  uin-nu  t<i  sSu-l  Iho  obaDpi.    Dmtilw  Oia  |«ib 
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.  .- .  S.,  Cnnd  ttnpfiUi  Mlcli.— Tho  ootf  work  on  Amvrloui  )tpl<l«ni.  ■■  >  imIh  •( 
itnit(<dp*u«rt,  by  N.M.Jiealt,  In  tbe  Journal  (Volt.  1-B)  and TroccrdHun  (Votlt) 
He  Boelon  Boi^Ictj  of  Nntnnl  Hlatorr.    TUu  bed  gvaeraJ  work*  »rr  mMkir-~^ 


a  Boi^Ictj  of  Nntnnl  Hlatorr.  TUu  bed  gnenl  worki 
oiiiiiwT  ui  >jiO»l  Btit&ln,  tto,  pubUthnl  bj  Uiii  Ita)'  fliluifl"  '  — ■—  - 
arellK  des  Aralgn£(»,  par  E.  SrioOD.    (JTO,  witli  SOT  ttgurw. 

J.  W.  J„  MWdleboro,  Um«—  Tout  iperUnen  It  II 
tuulrnte  moUaik,  II  will  be  deiuribvd  end  flguml 
labratM  of  Matsiwtauaetts. 

W.  H,  D-.  TroT,  N.  Y.— Your  Bpecimen 
UT,Vol.I,p.SU. 

E,L.G.,DeDstar,lU.— Bee  Darby's  BoUnj- of  I 

G.  W.  L..  Lons  Point,  Tcxbd. 
OdiDinon  Ihinic  IVtr  luwk.  M  <M 
tarn,    HsTe  tin;  of  oBr  readen 

L. B.  C^ Richmond,  Jnd.— "I^eBelose  j-ona  slranm^nce 


orninnt  luoail  liar 

SnitUkeii.nf  oHHiit  — 

small  pink  ipoek.    TkaMH 


EKka  bare  Inareaied  more  llian  ft>at  timet  tbeir  original  (JM  iIdm  _. 
ft),    Thej  baTe  also  grown  darker  rt>d  all  Ibe  Ihne,    II  wa*  Ibuoil  fnt 

dowDwanls.  Id  the  upper  part  of  -  — '"-  '~  -  ' '■ " —  -■■" ' '  - 

ttota  the  ground,''— it  ia  ajroung 
W.  C.  J.,  NewbiitTport,  Haet- 


Apply  ColhuSmilbsonlanluititnUonfbr-'ALisCDf  theBirdaofKotUi  Anerka." 
W.  C.  F.,  EMlbani,  Ma«».  —  The  bird  i*  tbe  Fine  Creeping  Warbler,  0»drv<ca  ptaa. 
W.P.R.,RlcUniond,Ta.-Tbe  aphlni,  which  was  broken  In  pleoee,  la  tbt  FkOam- 

pebH  rilit  of  Harris.    We  would  like  r — ' ' 
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GLOSSARY. 


Acanthastraa  (Gr.  akantho»t  the  aoanthas, 
bear's  foot;  aster ^  a  star).  A  genus  of 
corals. 

AmbulacreU,  Relating  to  Airrows  In  the 
echlnoderms  (sea-urchins,  star-fish,  etc.), 
containing  pores  through  which  the  so- 
called  '*teet"  are  protruded  when  the 
animal  moves. 

Ammonites.  A  genus  of  fossil  cephalopoda 
allied  to  the  nautilus. 

Andesite.  Also  called  Andesine,  differing 
from  oligoclase  only  in  the  sniiiller  pro- 
portion of  silica. 

Anodonta,  A  genus  of  firesh-water  mussels. 

Atrypa.    A  genus  of  bracbiopod  shells. 

Auattic.  Composed  of  augite  or  pyroxene; 
ODliane  prismatic  crystals  with  cleavasre 
parallel  to  the  flEU^s.  Colors  from  light 
green  to  black. 

Bacteriums.    Excessiyely  low  monad-Uke 

organisms. 
Bromeliaceous  plants  comprise  the  Pine- 
pie  and  TUlandsia,  or  "  Long  Moss " 
the  South. 


;f 


Caducous,   Dropping  off :  ready  to  ML 

Cassis  (Lat.,  a  helmet).    The  Helmet-shell 

Cecidomyia  (Gr.  kekiSy  vapor ;  muzOf  to  suck) 
A  genus  of  diptei-ous  gall-flies. 

Cedreala  odorata.  The  "West  Indian  Ce- 
dar;*' not  however  a  true  cedar. 

Clypeus.  A  part  assisting  to  form  the  fh>nt 
or  an  insect's  head,  situated  below  the 
antennae,  and  bounded  in  firont  by  the  la- 
brum,  or  upper  lip. 

Cacum,  pi .  ccRca.  In  fishes  and  the  lower  ani- 
mals blind  sacs  opening  into  the  intestine. 

Columbella.  Lat.  diminutive  of  columba^  a 
dove.    A  s^enus  of  shells. 

Corallum.  In  c-orals.  the  polyp-stock,  t.  e. 
the  whole  colony  of  coral  animnls. 

Corticifera  (Lat.  cortex ^  bark;  ftrens^  bear- 
ing).   A  genus  of  corals. 

Costa  (Lat.  ribs,  ridges).  In  shells  the  ridges 
encircling  the  whorls.    (The  ridges  run 
ning  parallel  with  the  suture  are  not  usu 
ally  called  costas.) 

Cyperacea  f  (Lat.  cyperus).  The  Sedge  tun 
ily. 


up  of  two  parts,  or  its 
order  of  ex- 


Dimerous.    Made 
organs  in  twos. 

Dinosaurian.    Relating  to  an 
tinct  gigantic  lizards. 

Dolerite.  An  igneous  rock  of  the  augitic 
scries  "composed  of  labradorite  and  au- 
gite, often  with  magnetic  iron." 

Draba.  The  Wliitlow-grass,  a  genus  of  the 
Mustard  family. 


Echinaster  (Gr.  echinoi,  sea-urchin;  aster, 
star).    A  genus  of  star^flsh. 

Echinometra  (Gr.  echinos ;  metrOf  a  matrix) 
A  genus  of  echini. 

Echtnorhynchus  (Gr.  echinos;  rhugchos^  a 
proboscis).  A  genus  of  entozoa  or  intes- 
tinal worms. 

Elasmognathus.    A  genus  of  tapirs. 

Exindusioid.  Not  having  an  inausium  (Lat. 
shirt).  The  involucre  or  covering  of  the 
thecsB  (spore-cases)  of  ferns. 

Pavia  (Lat./avus).    A  genus  of  corals. 
Fission,    Generation  by  self  division,  as 

seen  in  many  infusorial  animals    and 

plants. 

OorgoniaCpl.  ae,  Lat.  mythological  name).  A 

genus  or  corals. 
Oraptolites.    A  group   of  fossil   animals, 

generally  supposed  to  be  mollusks  of  the 
ryozoan  type. 

Habenaria.    The  Rein-orchis. 

Halcyonoid,    Like  halcyonium;  a  genus  of 

polyps. 
Heliastrcea  (Gr.  helios,  sun;  aster ,  star).    A 

genus  of  corals. 
Heterogeny.    The  doctrine  of  spontaneous 

generation. 

Inoceramus  fGr.  is,  fiber;  keramoSj  shell). 

A  genus  or  fossil  shells  somewhat  like  an 

oyster. 
InopercukUe.  Without  an  operculum. 

Labellum,  The  odd  petal  in  the  orchis  fhm- 

ily. 
Lespedeza.    The  Bush-clover;    a  genus  of 

the  Pulse  family. 
Leucitophyr.    A  volcanic  rock  of  the  ba- 
saltic series,  consistmg  of  augite  and  luu- 

cite. 
lAgulate,    Strap-shaped. 
Ly>arite.    Used  by  Richtofcn  to  designate 

porphyritic  rhyoUte. 
Ltthtmus.    A  genus  of  centipedes. 
Lithoidic.    Meaning  stone-lixe. 
Lithologieal.     Relating  to   lithologr;    the 

study  of  the  minerological  and  chemical 

composition  of  rocks. 

Megaptera^Gr.  megas^  gre&t;  pteron,  wing). 
A  genus  of  whales,  to  which  the  "  Hump- 
backed "  whale  belongs. 

MUlepora (Lat.  mille,  thousand ;  poruSy  pore, 
hole).    A  genus  of  corals. 

Monads.  A  genus  of  excessively  minute 
protozoa,  or  animalcules,  of  Jelly-like 
consistency. 


*  So  terms  are  explained  here  which  can  be  foand  in  the  Qloasary  of  Vol.  I. 

t  Ttiti  derivations  and  meaning  ot  botanical  names  are  fully  given  In  Q ray's  Manual  of  Botanf. 
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U"***'trop0t     Tbi»  IndUn  Pipe,  Plno-Mp;   %i Pterodactftte     A  irmat  of  «lac*"l  rr|4>« 


iKi 


nil*  ••rthr  llmlh  fnnilly. 
uM»ti.    A  K*'uuii  of  c«ir«ii. 


to 


Arfi'lilc.    Ciranltlr  rfajnUU. 

(hf itua     Tbi*  Pimple  ^e, rapplnnraUnr 
11m*  Innci*  coQiiMiuuil  (•}'««  ui  inM«*U. 

ffii'j'Ht,i»r.  \  linir  antl  mmU  ftoltUpiir,  vny 
like  Albiti*  III  »^i|H*anuirt*. 

(^ihiurti;itr.i'pktM,m  i>njik«*;  Mfra.tall).  Tbt* 
•^ii.tki*  otar.  ^«Ull•••Ur;  « ipcous  uf  echlu(»- 

•  lrl1ll« 

(tttn'trr      A  irrtiu*  fif  Marflnh. 

t*r.  Utm  hnt-rtt.     lliP  llnKHU'lUpC*  fkmlly. 

I'nt  ihrnifjrne»%»  KrpnMlurtlun  without  the 
iiiii-ilMr.itiiin  iif  lilt' iiiitk*.  AM  In  the  ftuni- 
tii*T  litii«H|«  «if  |ilAiil-llr«>(Aphli»). 

1*1*1*,  *IUtrt*r.  I.tlllr  iMnllr*  Ukr  blltU*  bill*, 
oil  -I  ii-fl-h  aiKl  fm-iirrliiiitt. 

i^rrtunth  TIh'  ifU>«*«  tif  ||h>  flt»w«*r  irntfT' 
m11>  .  f'-|M'«-iJ.ll>    wlicni  «c»  i-aiin«*t   trmlily 

•  li-liiiK*il»li  tlii'iii  llilo  ralyx  «t><l  ronilln. 
i^tttt  if»n*tf.    Mi-nut,  lUrmll),  btiru   of    « 

•l<iiii« 
t\t*uatr    With  Iravf^ «llvl(tt*(l  Hkt*  »  fi«nlhrr. 
i'l.rti'*   Liil  fMTUf .|Min*)   A  jri*iiii*of  i-oral* 
i'f'-l'ttlitt      Thinl  onlfr  «>f  %ol4*«nir  rtM-k*. 

at  <  •ii«litiR  l«>  |{ii-htofi>ti. 
§*r%^th"tur     Tin-  flr«-t  or  flront  rinir  f*f  !!"• 

Ili-iiit\  111  liiM'«'t».     Th«»  mr»nthi*rux  U  llif 

liii'l'tli*.  AUil  till*   M«fii/A<iriix  !•  tho   lliiiil 

or    liiinlrr   ttiitf.    Tli«*  i»rtiMmU  ronn<*i-i« 

tilt  tiiiiia\  Hifl  .tlHloiiirii 
/■i'  fi  K*ttl<i  t      >>Mit|iilut«  «»f  nnrirnt  r&tlnrt 

■ii  I.I    1   ,    •'II|>|i«><im|    |«i    Ihi    jiIIUnI    to    tti(- 

|ii  •>  -•    ■  lioi*  I  I  ah. 

/'.•I,./  ..i     I  iiiiii|iii--^iit«*<l  f'irir«  %%lil''h  pr«» 
(111- •    \<>uii»;,  u->   III  tlioM-  l.tnl   li)   \iiKiii 
\l»  .J.  ■ 
/*/• '  ••/ /ii/i.    Muilnjl«  of  fern*. 


rrfM'nililiiix  but* 
i%lmn'mtie»      IjkUil  •ball*. 

ftentl^te.     Itttllnl  Itai  k«Anl«. 
iiktfitfiUr.     FIfbI  onlrr  uf  «o|<-«aii%  n^i*  -a 
IClrhlofrn**   i»}»lrui.  (trlln««|    I  ^  t.ioi    %• 
I     trai'h)  tr.  « ttJi  tlu>  aililttioo  <•€  •i^i-  a 

^Sitmil.     KrlallnK  t«i  th«  •arrum    th'  •(. 

t«*nuinai  lMin**«  of  tt*«*  Trrtrtiml  •  •  !ue  e. 

foriniiijc  |MUt  of  thr  hindvY   wall   -f   if« 
I     |M>hl*;. 

SfBnU.     Not  nUlkrd.  pr«lirrllr<|  or  |«<laD 
I     <-uUI«n1. 
SUtrruMtum   {\M     H*frrr««.   rrUlinf    !•>    a 

Ktar:  fiWrr)      A  irrnu*  t»r  i  i*ral«. 
'  S'fual'tl,  n.     A  |rrnu«  of  »l*arl* 
*.s';N>r<iM«/i«i      h|Miri*-<-a>r« 
-.Sfr-'Nft'.H.     A  nilurral  flr*t  f^»uni|  al   Mr'-a 
I     tinii.  "^-oiUitiil. 

■  Mrw/Ai<-M«      Iti-lalhijC  to  thr   u*IH<  ll    Mrti 
j     Ihlo. 

TntuM.     Tlir   ro||«^tioQ   t»f   pivre*   i-f    r«-  ^ 
I     aitil  ilirt  «  hii  h  ar«-uiuuialc«  at  tbr  (••«'<     f 

a  I  lift  or  liMiik. 
7ii/Hrt<//r      Till*  fanillT  of  tapir* 
Tkiitlu*    <ir   fA<i//<i«.  a  fHiiiit,      TImp  vrcrCa* 

Inr   *\ -trill   of    iirhrti*,  r«>inliinta^  r<.«4 

-(I'lii   mill  l«*iiT^ii  In  ofi«*  orvaa. 
tthut.     Til**   ^hank  -  iHinr       la   laatf^l*    Ikr 

fi'lltlli  J>>llil  of  tlir  |t*g.  pUi-r-l  a^tt  !••  IL« 

fi'r«Hf.  nr  tiH^Jollil* 

7rii/-i-  n/<ir     L   ttatt,  tmt*t».  a  iNram       lUU- 

■  liiii;  to  till*  ■inii-ltirr  tif  a  l*«>h  p  •  «-ll 
/>.iAy'»       A  ^ol'anlr   t*-\    •otu|»'*«-l    / 

^'1  i>-\    IrM-p.^r.  Iiollltilriftr     at.  :|«t*»|i 
a  litlli'  i(iii«iti  Ami  iiili'a.  u^bai:^  )Kif  u*. 

/\.}t'*Ui*t^\r»      Thr  \%'«)tMt|>r«  krri 


AHiiitl  \  I%rf•l^•  —  /'p  ,  I^|»rl**livi  "li*  •»!    I.itifrau.     /..,  I.mnru*      Stfuaa..  SaQ«D«r« 

>•  ;iiri  ,    **<ii|ii|ii'r. 


(  iift;|i  iiiiNM  In  <tl«i**%lt1    l«»H   \<it      I  \ni'r  ''<i/y/>»*<.  aiM      \    rrnn*  -t   \hr      f 

r  li!-t  I  lit!  I«        I  v''*<'*  nM-  pidiil  *  w  illi  *<>iii«-\«  |ii|  IIm'  it-pr    t  i-l  p.iliii*  •■!  |r«v  *•  'i.  •    I  vl  ^a 
W  v   I'    !•  I  tlnl  !••  Ilirtii       'rii«-«   l>«-t<i|i);  !•>  Ilii-  -  iiiii- |C'*">I'  ^  >iti  'l'*'  |>'i>*'    ***  I      4t.*r    ■    ^aj 
f  <  t  I  ••»  I    t  \-\fHt      \>|-1    '    nfli-i  Uiiitiirfl  "  '■!   I  I. ml        ^'Z  ^*  ■  "••!  !•  A  ti'tiU*  >  -r  I.    t-  It*     •  *s 

I'    rji    I  .1   *.*|  n-a.l  Vil  ant  «Mi  p   fvi  ni  iM-ll-'Ht    |i>r  Sik  ir  »  I  .'•;!. 
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Abies  amabills,  S30. 

Abnormal  foi-m  of  the  SeDsitive  Fern,  658. 

Abraxas  ribearia,  220. 

Abrolhos,  Cruise  of  the,  85. 

Abrolhos  Islands,  Brazilf  6. 

Academy  of  Natural  Sciences,  165, 221, 889. 

Acadian  Funna,  22. 

Acantha8traea,  10, 13. 

Acanthastrsea  Braziliensis,  10,  91. 

Acanis,  659,  670. 

Acams  domesticas,  112. 

Acarus  farinae,  112. 

Acarus  saccharinnm,  112. 

Acaras  scabies,  112. 

Acams  tellarius,  112, 

Accipiter  ftiscus,  5U6. 

Accipiter  Mexicanus,  606. 

Achatina,  618. 

Achatina  fasciata,  623. 

Acrostichum,  628. 

Actinia,  2:i8. 

Actinia  dianthas,  264. 

Adder's  Tongue,  821. 

Adiantum  capillus- Veneris,  627. 

Adiautum  pedatum,  627. 

^cidium,  U24. 

w^cidium  berberidis,  567. 

jEcidium  ranuncolaceanim,  665. 

^olidiacea;,  658. 

Agaric,  663,  636. 

Agaricus  campestris,  204. 

Agaricus  delicio^us,  299. 

Agaricus  ftisipes,  200. 

Agaricus  heterophvllus,  299. 

Agarum  Tumcrii,  2.U. 

Agclaius  phoBniceus  217. 

Agonum  cupripenue  111. 

Agrimony,  Common,  Variety  of,  214. 

Agrotis,  164. 

Ailanthus  silkworm  in  England,  211. 

Ainos,  222. 

Air-plant,  Tropical,  368. 

Alaria  esculeuta,  2:U. 

Albinism  among  Birds,  161, 491. 

Albino  Humming  Bird,  110. 

Albino  Kat,  402. 

Albino  Keed-Bird,  491. 

Albino  Robin,  490,  401,  492. 

Allosoms  acrostichoides,  023. 

Allosorus  crispus,  523. 

Alsine  Greenlandica,  127. 

Altrices,  655. 

Alypia  octomacnlata,  164, 666. 

Amanita  muscarius,  298. 

Amber,  210. 

Ambergris,  614. 

Ambly stoma,  493. 

America,  North,  coast  of,  2. 

Americas,  marine  fhnna  of  the,  16. 

American  Antelope,  637. 

American  Antelope,  Shedding  of  the  horns 

of,  669. 
American   Association  for  the  AdTance* 

ment  of  Science,  280,  338,  384,  444,  497. 
American  Beaver  and  his  works,  163. 

AMEll.  NATURALIST,    VOL.  H. 


American  Deer,  43S. 

American  Entomologist,  436. 

American  Herring,  339. 

Ammonoids,  650. 

Amphibia,  376. 

Amphitrite  cirrata,  271. 

Ampollaria  depressa,  396. 

Amylobacteria,  168. 

Ananas,  405. 

Ananassa,  40S. 

Anatomy,  Comparative,  654. 

Ancient  Mounds  in  Michigan,  502. 

Ancylocheira  fasciata,' 62. 

Ancylocheira  6-plagiata,  52. 

Ancylus  Kootaniensis,  487. 

Ancylus,  how  to  collect,  412. 

Anderson's  Cove,  338. 

Andrena,  199. 

Andrena  vicina,  201. 

Androgynoceras  appressum,  550. 

Andro^noceras  hybridum,  550. 

Aneimia,  528. 

Anemone  thalictroides,  667. 

Angiiispira  Cooperii,  486. 

Anguispira  solitaria,  486. 

Anguispira  strigosa,  488.  ri24. 

Animals,  Geographical  distribution  or,  14, 

Animal  nature  or  Sponges,  101. 

Animals,  Remains  of.  In  the  Shell-heaps  of 

Florida,  455. 
Animals,  Variation  of  under  Domestica- 
tion, 208, 647. 
Annelids,  269. 

Annelids,  Classification  of,  36. 
Annual  Report  of  the  Trustees  of  the  Mu. 

seum  of  Comparative  Zo<}log>',  564. 
AnochanuB,  668. 

Anodoiita  fluvfatUis,  380. 

Anodonta  impUcata,  390. 

Anodonta  Tryonii,  390. 

Antelope,  Prong-hom,  131. 

Antherophagus  ochraceus,  908. 

Anthomyia,  203. 

Anthophorabla  megachilis,  204. 

Anthrax  sinuosa,  48. 

Anthrenus  musseorum,  443. 

Antilocapra  Americana,  131, 537, 660. 

Antiquity  of  Man,  886,  443. 

Ants,  Mexican,  67. 

Ants,  migration  of,  491. 

Apathns,  203. 

Aphis-eater,  593. 

Apiphobia,  108. 

Aploceras  montanus,  537. 

Apple  mid^e,  641. 

Apteryx,  606. 

Aquarium,  marine,  262. 

Aquila  Canadensis,  697. 

Aquilegia  Canadensis,  white  yar.  of,  918. 

Arachnida,  659, 654. 

Archaeopteryx,  375. 

Arctia  Arge,  164. 

Arctia  phalerata,  164. 

Arctia  virgo,  164. 

Ai'ctic  Seas,  Discoloration  of,  883. 
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Bryopsis  plnmosa, 

BryozoR,003. 

Baffalo.  538. 

Baliraus  biemastoma,  665. 

Bulla,  654. 

Bunodes  stclla,  258. 

Burrowing  Owl,  585. 

BurroKvins:  Snuin-el,  632. 

Bushy-tuilea  Bat,  5:». 

Butcher-bird,  :J80,  <J59. 

Buttercups,  double,  484. 

Butterflies  of  North  America,  833, 603. 

Cabbacre-buttcrfly.  130. 

Calendar,  Eutomological,  110, 163.  219,  831, 

California,  Burrowing  Owl  of,  583. 

California  Mossch,  208. 

Callithamnion  235,  325. 

Calosoma  calidum,  111. 

Calosoma  scrutator.  111. 

Calothrix  ecopulorum.  227. 

Campanula  rotundifolia,  667. 

Camptosorus,  528. 

Canada  Warbler,  176. 

Canadian  Entomologist,  435. 

Canis  latrans,  529. 

Canis  occidentalis,  020. 

Cape  May  Warbler,  175. 

Capsella  bursa  pastoris,  684. 

Carabus  auroniiens,  111. 

Carabus  serratus,  111. 

Carbolic  Acid  for  Preserring  Insects,  400. 

Carex  flava,  40. 

Caribou,  5:J0. 

Cartilaginous  Fishes,  558. 

Carpet-fly,  502. 

Carpocapsa  pomonella,  G41. 

Carrageen  mo88,  228. 

Casnonia  Pensylvanica,  111. 

Cass  Co.,  Mo.,  Floral  Calendar  of,  213. 

Ca.s9is  Mada^scarensis,  13. 

Castor  Canauensis,  533. 

Cateniillar-ftingus,  196. 

Cathartes  aura,  500. 

Cecldorayia  destmctor,  163. 

Cecidoniyia  tritici,  164. 

Cecropia,  312,  313. 

Centridium  cydonia,  668. 

Ceramium,  325. 

Ceratina  dupla,  49. 

Ccrvus  Canaclensis,  435. 

Cervus  eurycenis,  150. 

Cervns  Virginianus,  435,  064. 

Ccryle  Alcyon,  370,  403,  600. 

Ceterach  oincinanim,  526. 

Cetochihis  arcticus.  883. 

Cctochihis  Reptentrionalis,  383. 

Ch.'etura  pelasgia  ?,  500. 

Chietomorpha  melangonium,  228. 

Chalcid8,(U0. 

Champia,  233. 

Champignon,  301. 

Champlain  Clays,  23. 

Characidium  f^isciatum,  556. 

Characinoids,  556. 

Chcilanthe^,  528. 

Chelifer  cancroides,  216. 

Chenil(;al  News,  &VJ. 

Chestnut-8ided  Warbler,  173. 

Chewink,  377. 

Chicago  Academy  of  Sciences,  66, 158. 

Chicadce,  .380,  530. 

Chigoe,  644. 

Chimney  Swallow,  609. 

Chionea  valga,  642. 

Chionobas  semidea,  126. 

Chipmunk,  664. 


Chironomns,  877. 

Choetomium  chai-tamm,  687. 

Choke>cherry,  324. 

Chondria  tenuissima,  282. 

Chorda  filum,  231, 200. 

Chordeiles  Henryi,  600, 6S3. 

Chromid,  556. 

Chrondrus  crispns,  228. 

Chrysomelians,  516. 

Chrysops,  592. 

Cicada  septendecim,  331, 834, 44St, 

Cicindela  scxguttata,  62. 

Cinnamon  Fern,  522. 

Circns  Hudsonius,  397. 

Cirsium  arvense,  657, 

Cladonia,  104, 106. 

Clathrus,  298. 

ClavarisB,  302. 

Climbing  Fern,  628. 

Clione  borealis,  280,  .383. 

Cladostephus  vertlcillatns,  233. 

Clupea  elongata,  839. 

Clusia  rosea,  3()8. 

Coast,  rising  of,  at  Rio  Janeiro,  4. 

Coati,  613. 

Cockchafer,  209. 

Cockle,  242. 

Cocoannt,  307. 

Cocos  nucifera.  307. 

Cocygus  Amerlcanus,  697. 

Coddling  moth,  Oil. 

Codosigu  puh^herrima,  306. 

Ccelenteratji,  (»54. 

Colaptes  aurntus,  382. 

Colaptes  Mexicaniis,  509. 

Colcnicum  autumnale,  600. 

Collecting  Shells,  410. 

Collyris  borealis,  .380,  650. 

Colo'casia  antiquorum,  184. 

Colorado,  Chasms  of,  350. 

Colorado,  Voyage  through  the  Grand  Ca- 
non of,  655. 

Coluber  constrictor,  136. 

Coluber  vemalis,  184, 136. 

Columbine,  White  wild,  107, 213. 

Colymbus  septentrional  is,  l(f2. 

Comparative  Anatomy  and  Medical  Zool- 
ogy, <J54. 

Comparative  ZoOlogy,  Annual  Report  of 
the  Mnstnm  of,  .554. 

CompsognathUH,  .376. 

Conferva  flavescens,  227. 

Conifers,  823. 

Conifers,  leaves  of,  380. 

Coniomycetes,  5&4,  624. 

Connecticut  Warbler,  174. 

Conocephalus  robustus,  117. 

Conops,  203. 

Connrus  Aztec,  160. 

Cooper's  hawk,  377. 

Copey,  360. 

Copris  anaglyptlcns,  62. 

Corals,  603. 

Coral  living  at  great  depths,  606. 

Corallina  officinalis,  227. 

Corals,  po]ymor]>hi(«m  among,  211. 

Coral  reefs  In  Brazil,  8. 

Coral  reefs,  limits  of,  15. 

Corals  and  Star-flshes  of  Brazil,  322. 

Corvus  stolenifera,  652. 

Cortlcifera,  12. 

Comus  Amerlcanns,  491. 

Cosmos,  209. 

Cotalpa  lanigcra,  180,  441. 

Cotton,  hybrids  of,  211. 

Cotyle  riparia,  161. 

Couch-grass,  039. 
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Field,  Forest,  and  Garden  Botany,  553. 

Field  Sparrow,  161. 

Firo  BeeUe,  422. 

Fire  FUes,  422. 

Fishes,  Brazilian,  556. 

Fi.*«he8  living  In  sea  anemones,  211. 

Fishes,  Silnroid,  222. 

Fish-hawk,  35'J,  507. 

Fish-hawk,  or  O^prey,  192. 

Fistulina  hepatica,  2U9. 

Flat-worms,  268, 

Fleas,  64.3. 

Flies,  447,  586,  638. 

Fly-apfaric,  2tJ8. 

Flycatchers,  175. 

Fly-trap,  Sun-dew,  107, 160. 

Forammifera,  603. 

Formica,  50,  491. 

Fossil  insects,  163. 

Foul-brood,  196. 

Fox,  404. 

French  bone  caves.  656. 

Fresh-water  animals,  419.  [449. 

Ocsh-water  Shell-heaps  of  Florida,  393, 

Frizellia,  524. 

lYog,  558. 

Fro^  spittle,  52. 

Fruit,  are  Bees  injurious  to  ?  02. 

Fungi,  202.  561,  62.3. 

Fungi  in  the  blood,  211. 

FuHUs  cinereus,  325. 

Gairdner's  Woodpecker,  598. 

Galleria  cereaua,  204. 

Galvina  rupium,  559. 

Gamasus,  204. 

Garter-snake,  134. 

Garoupa,  7. 

Gasteropods,  603. 

Gastrophilus  equi,  506. 

Gelidium  comeum,  2:)4. 

Gentiana  saponaria,  657. 

Geodcs,  496.  [124. 

Geograjihical  distribution  of  animals,  14, 

Geological  ago  of  the  Marshall  Group,  445. 

Geology  of  tne  Basin  of  the  Great  Lakes 

and  of  the  Upper  Miss,  valley,  444. 
Geology  of  Brazil,  1. 
Geology  of  Iowa,  207. 
Geology,  Microscope  in,  60. 
Geology  of  the  Mississippi  Delta,  444. 
Geology  of  New  Jersey,  3. 
Geology  of  New  York,  483.  [497. 

Geology  of  the  Upper  Mississippi  River, 
Geothlypis,  175. 
Gerardia  aspera,  667. 
German  1  vv,  flowering  of,  89, 214. 
Giant  Feirel,  162. 
Ginseng,  222. 

GIa'.!ial  deposits,  fishes  of,  606. 
Glacial  deposits,  fossils  of,  606. 
Gla'-ial  Marks  in  the  White  Mountains,  330. 
Glacial  Period,  cold  of,  20 
Glacial  Period,  condition  of  New  England 

during  the,  22,  33. 
Glacial  Period,  life  of,  20. 
Glacial  Period,  Mammals  of,  in  the  United 

States,  35. 
Gladal  Period,  vegetation  of,  30. 
Glaciers  on  Mt.  Sinai,  211. 
Glauciilium  Siju,  420. 
Gloiosiphonia  capillarls,  236. 
Goat's  beard,  6t>5. 
Golden-crowned  Thmah,  18i. 
Golden  Eagle,  507. 
Golden-eyed  fly,  69i. 
Golden  and  Silver  Ferns,  623. 


Golden-winged  Warbler,  181. 

Golden-winged  Woodpecker,  382. 

Goldsmith  Beetle,  186, 200. 

Gordius,  202,  20.3. 

Gorgonise,  12.  608. 

Grapes,  North  American,  320. 

Grape  Penthina,  220. 

Grapta  comma,  164. 

Grasshoppers,  ravages  in  Texas,  890.    * 

Grasshoppers,  Songs  of  the,  113. 

Gray  Wolf,  520. 

Great  Geyser  of  Iceland,  388. 

Great  Lake  Basin,  Geology  of,  444. 

Green  black-capped  Warbler,  176. 

Green-head  fly,  6'Jl. 

Green  snake,  1.34, 136. 

Gregai'inae,  150. 

Griflithsia,  235. 

Grizzly  Bear,  520. 

Ground  Squirrel,  683. 

Ground  Warbler,  176. 

Grouse,  kuffed,  366. 

Gryllus  niger,  116. 

Gnlf  Strean^  17, 22, 603. 

Gulf  weed.  So. 

Gymnogramma  leptophylla,  623. 

Gymnotoids,  556. 

Gyporhynchus  pusillns,  668. 

Habenaria  flmbriata,  Monstrons  Flowert 

of,  38. 
Hnmatorrhiea,  270. 
Hair-worm.  202. 
Hairy  Mammoth,  23,  27. 
Halesia  tetraptera,  VM. 
Haliaetus  leucocephalus,  194. 
Halichondria,  306. 
Halictus,  190. 
Haltica  striolata,  614. 
Hapalidium  phyllactidium,  229. 
Hard  Fern,  fti6. 
Harpalus,  111. 
Harris's  Woodpecker,  697. 
Hart's  tongue  Fern,  523. 
Hawaiian  Islands,  Volcanoes  of,  207. 
Hawks,  .370. 

Heat,  evolution  of  in  an  Aroid,  006. 
lleleochara  communis,  53. 
Helianthns  giganteus,  657.  . 
Helianthus  tuberosus,  168. 
Hcliastraa,  13. 
Ilelicina,  618. 
Helicina  adspersa,  682. 
Heliclna  regina,  618. 
Helicina  Sagrroana,  618. 
Helicodiscus?  polygyrella,  486. 
Helicops  assimdis,  604. 
Helix  alternata,  6(i6. 
Helix  Coopcri,  224. 
Helix  multidentata,  270. 
Helix  picta,  622. 
Helix  pulchemma,  622. 
Helix  regina,  622. 
Helix  splendida,  666. 
H^Iix  stigmatica,  622. 
Helix  Titanica,  fJ22. 
Helix  Townsendiana,  486. 
Helminthological  Kesearches,  668. 
Helminthophaga  celata,  181. 
Helminthophaga  chrysoptcra,  181. 
Helminthoi)haga  pcregrina,  181. 
Helminthoph.'iga  pinus,  174. 
Helminthophaga  niflcapilla,  177. 
Helmitherus  vermivorus,  178. 
Helvelln,  .302. 
Hemlock  Warbler,  179. 
Hepatica  triloba.  Flowering  of,  161, 611. 
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Polyporus  eqaamosiis,  297. 

Polyrhachis  nrboricola,  60. 

Polysiphonia  fiistiffiata,  233. 

Poiiera  pedunculata,  61. 

Ponera  ptrigata,  01. 

Pontia  oleracea,  164. 

Popular  Science  Review,  86, 158, 376. 

Pontes,  13. 

Porto  Santo  rabbit,  549. 

Poyomieria,  cross  fertilization  of,  437. 

Postpliocene  fauna  of  Brazil,  218. 

Potato-beetle.  121). 

Potato- bug,  Enemy  of,  330. 

Pot:Uo  Moulii,  403. 

Poteutilla  tiidentata,  127.  [449. 

Pottery  from  the  Shell-heaps  of  Florida, 

Prairie  Dog,  217,  633. 

Prairie  Hare,  63'J. 

Prairie  Mouse,  634. 

Prairie  Warbler,  178. 

Prehistoric  Art,  20. 

Preparation  of  Shells,  414. 

Pre.<<ervation  of  Shells,  414. 

Presci-vation  of  Wood,  391. 

Preserving  Insects,  490. 

Progress  of  Zoology  In  1888, 102. 

Proug-liom  Antelope,  131. 

Proserpina,  619. 

Protection  of  trees  fi*om  Insects,  49. 

Protozoa,  602. 

Prunus  Virginiana,  324. 

Pseudomyrma,  04. 

Psyche  helix,  158. 

Pteratomus  Putnamii,  ^4. 

Pteris  aquilina,  62*5. 

Ptercphorus  perlscelidactylas,  334. 

Pteropod,  280,  003. 

Ptinus  fur,  V\5. 

Puccinia  graminis,  557,  029. 

Puccinia  ros«,  (^24. 

Punctaria  tenulssima,  232. 

Pupllla  fallax,  666. 

Purpura  lapillus,  2^. 

Pyrula  canalicolata,  326. 

Quail,  162. 

^uaiterly  Journal  of  Science,  169,  209. 
>uawks,378. 
{uince,  567. 

Radiates,  602. 

Raja  batis,  567. 

Rana  palustris,  136. 

Ranella  caudata,  326. 

Rangifer  caribou.  63. 

Ranunculus,  double,  484. 

Rat-tailed  fly,  278. 

Rjittlesnake,  133. 

Ravenelia,  6:^1. 

Reason  or  Instinct,  664. 

Red-headed  Woodpecker,  599. 

Red-necked  Woodpecker,  599. 

Red  Owl,  373. 

Red  Pipestone  Quarrv,  a  Trip  to,  644. 

Red-shafted  Flicker,  2)99. 

Red  spider,  112. 

Redstart,  180. 

Red-throated  Diver,  162. 

Red  WiUow,  652. 

Red  Bird,  albino  of,  491. 

Reed-grass,  662. 

Reindeer  Folk,  26,  30. 

Reindeer,  Prehistoric  sketches  of,  26, 29. 

Relic  of  the  Glacial  Epoch,  39. 

Remarkable  flight  of  crows,  881. 

Renilla  Dana,  9. 
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Return  of  the  Birds,  102. 

Rhagis  Columbaschensis,  690. 

Rhinoceros,  Uairy,  24. 

Rhizocrinus,  009. 

Rhodynieuia  palmata,  234. 

Richardson's  Spermophile,  631. 

Richardson's  Squirrel,  529. 

Rio  Janeiro,  rising  of  coast  of,  4. 

Robin,  101,  320. 

Robin,  Albino  of,  490,  492. 

Robin  at  fault,  217. 

Robin,  Migration  of,  492. 

Rocks,  Decomposition  of,  in  Brazil,  6. 

Rock  Ruins,  77. 

Rock  Salt,  deposit  of  Petite  Anse,  444. 

Rocky  Mountain  Goat.  637. 

Rockv  Mountain  Wood-Rat,  634. 

RoQStella,  508. 

RcBstelia  cancellata,  657. 

RcBstelia  comifera,  567. 

RcDstelia  peniclUata,  667. 

Roofing  Slate,  61. 

Rose  Saw-fly,  103. 

Roses,  two  crops  of,  107. 

Royal  Fern,  622. 

Ruffed  Grouse,  306. 

Ruins,  Rock,  77. 

Rust,  024. 

Sabella,  271. 

Sabella,  boring  in  rocks,  212. 

Sagartia  leucolena,  261. 

Sage  Hare,  636. 

Salamander,  the  young  of,  498.^ 

Salep,  360. 

Salix  longifolia,  652. 

Salmo  ferox,  607. 

Salmons,  varieties  of,  607. 

Salt-m.nrsh  Caterpillar,  164. 

Salt- Water  Insects,  329. 

Sarobucus  Canadensis,  38. 

Sandstones,  388. 

Santa  Cruz,  Brazil,  coral  reefli  of,  9. 

Sarcopsylla  penetrans,  644. 

Sargossum,  229. 

Satumia  Cynthia,  814. 

Savin,  667. 

Saxifi-aga,  667. 

Saxift^ga,  Double,  610. 

Saxif^aga  Virginiensis,  double  flowers,  484. 

Scandinavian  Natural  History,  works  on, 

604. 
Soenoplnus  pallipes,  692. 
Sciienoids.  660.  * 

Scilla  mantlma,  440. 
Sciurns  Donglasii,  630. 
Sciums  Hudsonins,  630. 
Sciurus  Richardsonii,  629. 
Scolopax  minor,  663. 
Scolopax  Wllsonii,  329, 668. 
Scolopendrium  officinamm,  668. 
Scolopendrinm  vulgare,  625. 
Scolytus,  333. 
Scops  asio,  73.  327. 
Scops  Maccallii,  328. 
Screech  Owl,  378. 
Screw-pine,  186. 
Sea  Anemone,  9, 211, 288,  261. 
Sea-colander,  231. 
Sea-dove,  162. 
Sea-fans,  603. 
Sea,  insects  living  in,  277. 
Sea-Saurian,  388. 
Sea-side,  Good  Books  for,  275. 
Sea-side,  Stroll  by  the,  236. 
Sea-thong,  230. 
Sea  Urchin,  260. 
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Tipula,  642. 

Tomicas  pini,  165. 

Tomicus  xylographus,  165. 

Torrey  festival,  4l.  '  __  ,. 

Traces  of  Ancient  Glaciers  in  tJie  White 

Mts.  of  New  Hampshire,  281. 
Tragopogon,  563. 
Tree-cricket,  *«. 

Trees,  Protection  of,  from  Insects,  49. 
Tremex  Colnmba,  52. 
rrichobasis  rublgovera,  630. 
rrichodes  apiariiis,  198. 
Prichodes  Nuttallii,  198. 
Trichomanes  Petersii,  628. 
Trichomanes  radicons,  527. 
Trien talis,  633. 
Trifolium  pratense,  657. 
Trilobites,  602. 
Tringa  maculata,  216. 
Tnodopsis  Mullani,  488.  [644. 

Trip  to  the  great  Red  Pipestone  Quarry, 
Triplinigmiura,  631. 
Triticum  repens,  629. 
Trochiliiim  tipuliforme,  219. 
Tropasa  Luna,  616. 
Tropical  air-plant,  368. 
Tropical  Fruits,  183,  307,  405. 
Tropidonotus,  134, 141. 
Trygon,  557. 
Tetctze,  588. 

Turdus  AUicise,  489,  662. 
Turdus  Audubonit,  480. 
Turdus  luecescens,  489. 
Turdus  migratorius,  l«l,  492,  492. 
Tuniiis  migratorius,  albino  of,  490. 
Turdus  nanus,  218,  380,  488,  662. 
Turdus  Pallasii,  483,  002. 
Turdus  Swainsonii,  488,  662. 
Turdus  ustulatus,  489. 
Turkey  Buzzard,  596. 
Turnip-butterfly,  164. 
Tyrannus  CarQlinensis,  600. 

Ulva  latissima,  228. 
Urabilicarla,  104. 
Uncinuia  spiralis,  625. 
Unicorn  of  Fable,  492. 
Unio  Buckleyi,  895. 
Uredo  rosse,  624. 
Uria  grylle  162. 
Uria  unicolor,  162. 
Uromyces,  620,  627. 
Urns,  29. 

Ursns  Americanus,  629. 
Ursus  horribilis,  6SS9. 
Ustilago,  632. 

Vanessa  Antiopa,  130. 

Vune^a  interrogationis,  164. 

Vanessa  J-all)um,  164. 

Vanilla,  350. 

Variation  of  Plants  and  Animals  nndcr  do* 

mcstication,  517. 
Vermont,  Ked  Sandstone  of,  222. 
Vemonia  Noveboracensls,  656. 
Vernonia  Noveboracensls,  white   variety 

of,  213. 
Verrncnria  maura,  227. 
Vertebrates,  (502. 
Vespertilio,  528. 
Vibrio,  211. 
Viola  cucullnta,  667. 
Viola  rotunddblia,  441. 
Viola  sagittata,  657. 
Vipers,  l:«,  141. 
Vireo,  180. 


VIreo  Novjeboraocnsifl,  676. 
Virginian  Fauna,  22. 
VitaUty  of  Seeds,  159. 
Vivit^rous  Bchlnoderm,  668. 
Volcanic  Bocks,  205.  ,  ,     ^    ««- 

Volcanoes  of  the  Hawaiian  Islandfl,  207.    . 
Volucella,  203.  «      ,  ^  ,  ^  , 

Voyage  through  the  Grand  Canon  of  Colo- 
rado, 655. 

Wagtail,  181. 
Walking  leaf.  628. 
Walking  stick,  221. 
Wall  rue,  525. 
Warblers,  The,  169. 
Wardian  case,  518. 
Water  adder,  134,  141. 
Water  thrush,  182. 
Wavy-striped  Flea-Beetle,  614. 
Western  Mottled  Owl,  328. 
Western  Snow-bird,  161. 
West  Indian  Fire  Beetle,  422. 
Whale,  Brazilian  species  of,  7. 
Whale's  food,  383. 
Wheat-midge,  164,  686. 
Whelk,  217. 
WWppoorwill,  506. 
Wbite-ant,  201. 
White-eyed  Greenlet,  576. 
White-headed  Woodpecker,  508. 
White  Lobelia  Kalmii,  657. 
White  Mountams,  Glacial  Marks  In,  330. 
White  Mountains,  Ancient  Glaciers  in,  281. 
White-pine  Weevil,  164. 
White  Rust,  633. 
White  Varieties  of  Flowers,  656. 
White  Wild  Columbme,  107. 
I  Wild  Apple,  667. 
Willow,  Anomalous  flowers  of,  212. 
Wilson's  Owl,  597. 
Wilson's  Snipe,  480. 
Wme  fly,  642. 
Wing-foot,  280. 
Wolffia,  440. 
Wolverene,  216. 
Woodcock,  663. 
Woodpecker,  377,  660. 
Woodpecker,  Golden-winged,  382. 
Wood,  PreseiTation  of  ,391. 
Woodsia,  627. 
Wood  warblers,  171. 
Worms,  603. 

Worms  boring  in  rock,  212. 
Worms,  Classification  of,  36. 
Worm-eaters,  174. 
Worm-eating  Warbler,  178. 

Xanthocephalns  icterocephalus,  483. 
Xenodochnus,  631. 
Xenonenra  antiquorum,  163. 
Xenos  Peckii,  202. 
Xylocopa,  48. 

Yama-mai  silk-worm,  312, 814. 
Yellow-billed  Cuckoo,  597. 
Yellow  ChunteriUe.  299. 
Yellow-crowned  Warbler,  171. 
Yellow-footed  Marmot.  533. 
Yellow-headed  Blackbird,  493. 
Yellow  Red-polled  Warbler,  171. 
Yellow-rumped  Warbler.  182. 
Yellow  Warbler,  172. 

Zoology  in  1866,  Progress  of,  102. 
Zygodactyles,  354. 
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